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PREFACE. 

Two years and a half have elapsed, since the publication 
of the first volume of this Journal, and one year and ten 
months since the Editor assumed the pecuniary responsibil- 
ity. Within this latter period, three volumes have been 
published, giving an average of a volume once in about sev- 
en months, and of a number, once in half that time. It is in- 
tended, as far as practicable, to publish this Journal in quar- 
terly numbers, but on account principally of the great geo- 
graphical range from which the communications come, and o( 
the large number of engravings, undeviating exactness on 
this point, is not always attainable. 

The work has not, even vet^ reimbursed its expenses, (we 
speak not o{ editorial or oi business compensation,) we in- 
tend, that it has not paid for the paper, printing and engrav' 
ing ; the proprietors of the first volume being in advance, 
on those accounts, and the Editor on the same score, with 
respect to the aggregate expence of the three last volumeeu 
This deficit is however no longer increasing, as the receipts, at 
presentjjust about cover the expense of thepAynca/ materials, 
and of the manual labour. Areiterated disclosure of this kind 
is not gratefidj and would scarcely be manlyy were it not 
that the public, who alone have the power to remove the 
difficulty, have a right to a frank exposition of the state of 
the case. As the patronage is, however, growing gradually 
more extensive, it is believed that the work will be eventu- 
ally sustained, although it may be long before it will com- 
mand any thing but gratuitous intellectual labour. 

It is regularly transmitted to Sicily, Italy, Switzerland, 
Germany, France, Sweden, Ireland, Scotlanjd, and England, 
and occasionallv to other foreign countries. In London, in 
consequence of an application to the Editor from that city, 
a regular arrangement has been made for circulating the 
Journal in Great Britain. Manv of the periodical scientific' 
works of Europe, and most of tnose of London and Paris 
are forwarded in exchange. 

Its domestic circulation is not local ; it is transmitted to 
all the most important parts of the United States. 

Its most extensive patronage is derived from the city of 
Philadelphia, which takes more copies than any other com- 
munity ; the cities of New-York and Boston afford it about 
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an equal aod a very respectable and an increasing patronage. 
It is well sustained by Connecticut and most of the eastern 
states ; it is not without patronage beyond the Alleghanies, 
but the state of the currency has made it necessary to relin- 
quish an extensive subscription in those regions. 

Washington, Baltimore, Charleston, and the Southern 
States generally, but especially South Carolina, demand a 
very considerable number of copies, and all the smaller 
cities receive a proportionate supply. 

These facts, with the obvious one, — that its pages are sup- 
plied with contributions from all parts of the Union, and oc- 
casionally from Europe, evince that the work is received as 
a national and not as a local undertaking, and that the com- 
munity consider it as having no sectional character. En- 
couraged by this view of the subject, and by the favour of ma- 
ny distinguished men, both at home and abroad, and sup- 
ported by able contributors, to whom the Editor again ten- 
ders his grateful acknowledgments, be will still persevere, in 
the hope of contributing something to the advancement of 
our science and arts, and towards the elevation of our na- 
tional character. 

Yah College, Feb. 15, 1822. 
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Art. 1. — Account of the Mines of Anthracite^ in the region 
about Wilkesbarre, Pennsylvania ; by Mr. Zachariah 
Cist. 

Extract of a letter to the Editor, dated Wilkesbarre, July 

24, 1821. 

Dear Sir, 

J. HAVE forwarded to your care, the enclosed letter to 
Mr. Brongniart, which, should you deem it of sufficient 
interest, you are at liberty to make use of, either in part 
or in whole, for your Journal. 

The accompanying pamphlet, which was published a 
few years since, with the view of assisting the introduc- 
tion of our coal into general use, will give you the desired 
mformation respecting its economical relations. 

About two thousand tons are now annually consumed 
along this river, from this to tide water. The quantity sent 
to market from the Lehigh and Schuylkill mines, may be 
estimated from one thousand to fifteen hundred tons. The 
coal is here valued at 50 cents per ton, in the mine ; costs 
about 50 more to raise it; and 12^ to 60 cents, according 
to the distance from the bed, to deliver it at the river. It 
is transported in arks,* carrying from forty to sixty tons, to 

• The forei'o^ reader may need to be informed that iHis word is adopted 
iu American river narigalion, to denote a lar^c rudel}- covered boat, in 
\irhich those charged with the care of it lire, as in a )uia«e, during th^ir 
descent to the point of their destination, when the ark h broken up and 
:oM for what it will brini?. — Ed< 
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2 Anthracite formation of Wilkesbarrc^ ^c. 

Harrisburgb, Columbia, and otber towns on the river, where 
it sells at from $4 to $4 50 per ton. At Philadelphia, it 
brings from 20 to 40 cents per bushel. 

Very respectfully, your obedient servant, 

ZACHARIAH CIST. 

P. S. The accompanying view of one of our Coal Mines, 
presents a section sufficiently complete of the strata of most 
of them. 

Section of the strata at Smith's bed, on the West side of 
the rivef. Dip to the South, about 20"=". 

1. Sand stone of the mountain, composed of coarse stone 
and quartz, from the size of shot to that of a pea, grain 
rather regular, used for building, very compact, and diffi- 
cult to dress — color dark. This runs of great thickness, 
often in detached masses heaped on one another. 

2. Slate, with considerable quantity of minute fragments of 
mica interspersed, containing vegetable impressions, fif- 
teen feet thick. 

3. Micaceous sand stone, four feet thick, easily worked, 
and used for grind stones, for which it is well adapted — 
color light blue. 

4. Slaty coal, two feet thick, left to form the roof of the 
mine. 

5. Coal worked, eijihteen feet. 

G. Tough fine blue clay, two inches. 

7. Sand stone, containing; but little mien. The first part of 
this is easily bored throu£;h, but it becomes gradually 
harder. About thirty feet of this stratum is exposed — its 
depth is unascertained. 

Section of Bowman's mine, on the east side of the river — 
dip to the north at about lo"". 

1. Coarse sandy schist, as you proceed in depth passing 
into argillite sixteen feet. This stratum contains vege- 
table impressions. 

2. Coal, twenty-five feet thick. 

3. Argillite, with pyrites itnbedded, and investing the sur- 
face one foot thick. These pyrites seldom exceed one- 
fourth of an inch square, and are much flattened ; the 
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plates lie over one another in a very confused manner; 
they readily decompose in a short time on exposure to 
the atmosphere. 
4. Sand stone, rather soft at first, becoming harder in depth. 
About fifteen feet of this siralum is exposed, it is similar 
to the No. 7, at Smitli's bed. 

It is evident from the inchned position of the strata, that 
one bed of coal hes over another, the upper hcing evidently 
of much later formation. 

At Blackman's bed, on the east side of the river — dip 
to the north, about 35^* — the strata are : — 

1. Argillaceous grit, with particles of mica, ten feet. The 
imj)ressions in this are few, chiefly branches ofireesy a 
plant about six feet high, in bloom, occurred in this. 

2. Coal, twelve feet thick. 

:3. Argillite, thickness unascertained. 

4. Sand stone, thickness not known. 

5. Schist, with intervening layers of micaceous sand stone 
and argillite, the latter with impressions generally of 
aquatic plants. 

8. Coal, fourteen feet thick. 

7. Argillite, without impressions, thickness not known. 

Ltetter to Mr. Alexandkr Brongniart, Engineer of 
JUines^ Member of the Royal Academy of ScienceSy fyc. 

Sir, 
Through the medium of the American Journal of Science, 
your circular request, addressed to Naturalists and the 
friends of Science, has reached me, and desirous of afford- 
ing you all the information in my power on the subject of 
organized remains which have come under my notice in 
(his quarter, I have forwarded to you a collection of the 
vegetable impressions of the Anthracite formation, in the 
range of which I reside. 

Engaged myself in forming a collection, and in figur- 
ing the fossil reliquiffi of this formation, I have transmitted 
only those of wiiich I have duplicates. If it would be 
pleasing to you to obtain more of them, you have only to 
i-ignify your wish in this respect and you shall be gratified. 
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Being here, without the facilities of referring to works on 
organised remains, should these specimens be recognised 
by yourself as similar to those of Europe, I should be pleased 
to obtain their scientific designation. I have therefore 
marked this set alphabetically, and have added correspond* 
ing letters to the drawings in my collection. 

The valley of Wyoming, in the centre of which Wilkes- 
barre is situated, is about eighteen miles long and from 
three to four wide. Tiirough this, the Susquehanna river, 
which is here seven hundred feet wide, winds, occasionally 
approaching the mountain, now on one side and then on the 
otiier. The land rises very abruptl}' on each side of the 
river to the height of one thousand feet above its tevcl, and 
keeping nearly that height, extends to the east about thirty 
miles before it again descends. On the other side of the 
river, the high table land extends to a great distance. The 
top of these mountains, or highlands, is composed of argil- 
laceous grit, coarse sand stone, (No. 1,) and quart7« breccia, 
(2,) formed of rounded quartz pebbles, from the size of a 
pea to that of a hen's egg, imbedded in a siliceous cement, 
forming immense rocks. About eighteen miles to the east, 
occurs the variety of manganese (a) imbedded in a black 
vein of about ten inches thick, of black earthy manganese. 
The variety (3,) is scattered in detached lumps, from the 
size of a walnut to that of a man's head, all over this moun- 
tain, though not in great quantity in any one place. 

On reference to the map annexed, you will perceive that 
the broad black streak denotes the length, breadth, and course 
of our coal formation. This extends in a S. S. westerly 
direction, from its commencement at the upper part of the 
Lackawana river, near the Wayne county line, down the 
course of that river to its junction with the Susquehanna, 
thence along the Susquehanna, keeping chiefly tlie east side, 
leaving this last river about eighteen miles below this place, 
it passes in a southward course on to tiic head waters of 
Schuylkill river, and from thence, after its crossing three 
main branches, becomes lost, a small seam of it only ap- 

Searing at Peter's mountain, a few miles above Harrisburg. 
^hc only minerals in this extensive range of above one 
hundred miles in length, arc micaceous iron ore, (3,) fer 
oligiste, found on the Schuylkill — specular iron ore, (4,) 
on the Lackawana, and in numerous places, owing to the 
decomposition of pyrites, bog iron ore. 
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On the height of land, the veins of coal are more level 
thui in our ^ley, where the strata dip from the height of 
fiye hundred feet, at an angle of from 10 to 35°, tawairls the 
river on both sides j inducing a belief that the valley has been 
formed by the sinking of the surface. 

The coal alternates with schist, argillite or thonschiefer, 
micaceous slate, (5^) and micaceous sand stone, (6 ;) which 
last is in strata from five to one hundred feet thick, die coal 
Itself forming veins of from thirty to forty feet deep, though 
the general thickness is from twelve to fifteen feet. The 
deposition of vegetable matter to have formed such masses 
of coal, making allowance for its compression, must have 
been enormous. Tou will not fail to remark that the mica 
of the slate is very abundant, and the presumption is, that 
it is of very old formation. 

The bed of the river is composed of coarse gravel, three 
fourths of which are pieces of granite, sienite, porphyry, pri- 
mitive limestone, chert, hornstone, petrosilex, &c. ; although 
for one hundred and twenty miles above this, not one primi- 
tive rock is to be seen on either side of the river, whilst 
the entire bed of the river, as far up as I have been, is 
composed principally of the above primitive stones brought 
down the river, and rounded by attrition. This bed of 
gravel, which extends to a considerable distance on each 
iide of the river, is, in many places twenty-five feet above 
its present level. The alluvion of the river is a clayey 
loam. AH tlie finer clays which are found in it, vitrify at a 
strong heat, and have evidently been formed from the de- 
composition of the feldspar, of the granite gravel of its bed. 
This gravel, at Wilkcsbarre, reposes on a thick bed of clay. 
Intermixed with these primitive stones, are found the habi- 
tations of molluscous animals, generally imbedded in chert. 

About forty miles above, to the N. W. a stratum of sea 
shells, twenty feet thick, rises to the summit of the highest 
hill adjoining the river — they are chiefly bivalves. These, 
when burnt, form a coarse lime mixed with considerable 
sand. When long exposed to water, this stratum loses its 
calcareous matter, leaving the impressions of the shell in 
the sand. A specimen of this brought down by the rivet 
is markod.* 
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The vegetable impressions always accompany the super- 
incumbent schist and argillite; none have been found among 
the coal, nor any, or rather very few, in the carbon-im- 
pregnated argillite of the floor. I have, in this last, how- 
ever, met with the phytolithus verrucosus^ figured by Martin 
in his Petrificata Derbiensia. 

The mass of the impressions are in the argillite immedi- 
ately in contact will) the coal, although they are common in 
the coarse sandy schist* above it, and occasionally are found 
in the sand stone strata which alternate with the coal. There 
are above a dozen species of fern. A frequent impression, 
is that of a very broad-leaved, apparently, aquatic plant, pro- 
bably a sedge, with a transverse thread across the leaf at 
every three or four inches. This leaf is sometimes found 
of the breadth of six and even seven inches. Another very 
much resembles the leaf of the Indian corn, (zea mays,) or 
rather that which comes to us in boxes of tea. Occasionally, 
very perfect specimens of flowers of a stellated form occur, 
and rushes and a variety of singularly formed plants and 
leaves, the originals of many of which are probably now lost. 
There are also numerous impressions resembling the bark 
of trees, or lichen attached to the bark, some of them 
forming tableaux four or five feet long, and a foot or more 
wide, so regularly and beautifully figured, that the colliers 
term them ^^ jacket pattems,^^ These are very interesting, 
but the schist in which they are generally found, is so very 
friable, as to render it diflicult to obtain any thing like large 
or perfect specimens ; possibly they arc aquatic algae. In 
general, the cryptogamic class prevails, to which the aigs and 
filices belong — these last, in particular, are very numerous. 
Culmiferous plants also abound, but they are generally leaf- 
less, the impression of the stem alone being left. 

One or two of the beds here are worked by leaving mas- 
sive pillars eight or ten feet square at the base ; but with 
the exception of these, the beds, which are very numerous, 
are worked au jour, that is, the superincumbent strata are 
first removed, when the coal is either blown off with gun- 
powder or taken off with wedges by drilling in a straight 
line, at suitable distances, or from twelve to twenty-four 
inches apart, several deep holes about two inches in diame- 

* In this tchist, the phi/, canteUaUu and tasellaiutf ng;ureJ by Martin and 
Steinhauer occur. 
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ter, dropping in each two long semicircular wedges, the 
thick end of each down, and driving in a long very gradually 
tapering wedge between them, so that the greatest pressure 
shall act at bottom. These wedges are alternately driven, 
until a large mass of the coal breaks off, when it is broken 
up with sledges, of a convenient size for handling. Gun- 
powder is occasionally used, but the effect is much less 
certain than that of the drill and wedges. 

The specific gravity of our best coal, is from 1-5 to 1-6. 
The purer the coal the less is its specific gravity. In its 
purest state, the fracture is what the German mineralogists 
would term muschliger^ that is of a conchoidal splintery 
fracture breaking like rosin. This is its true fracture ; 
but when contaminated with slate, or pervaded by delicate 
layers of it, even imperceptibly so, its fracture becomes 
more angular, lamellar and cubical— in the former state, it 
affords but a small quantity of ashes, in the latter the quan- 
tity is considerable. 

In the samples, the pure is marked No. 7, the impure 8. 

Brilliant specimens of pavonine, or irridescent coal, are 
abundant ; but this kind is found only in the water, or in 
moist situations. 

Our anthracite, when pure, affords the most intense heat 
of any of the carbonaceous minerals. In a properly con- 
structed wind furnace, of the cubic dimensions of ten or 
twelve inches, cast iron readily melts, and the most refrac- 
tory clays, either become glazed, melt, or loose their form. 
The best Spring-Cove and New-Castle Delaware clay, used 
for glass pots in this country, which will stand the heat of a 
window glass furnace, for six or eight weeks, will melt in 
thirty minutes ; and feldspar, in a few minutes, is changed 
to a porcelain. Water thrown on it is instantly decomposed. 

I am, sir, very respectfully, 

ZACHARIAH CIST. 

WUkesbarre, Pennsylvania, July 2, 1821. 

Practical facte relating to the Lehigh or WiUceeharre coal, 
'-'"' — '-icipally from the pc — ^^^ -*- - j •- -i^ i.--.-- 

lisT to the Editor. 



cited principally from the pamphlet mentioned in the letter 
of Mr. C 



[This pamphlet appears to have been published about 
six years ago, and although written evidently not with 
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scientific, but with mercantile views, we have every reason 
to confide in the truth of the statement of facts, having often 
heard them from other, and those disinterested persons, of 
probity and intelligence. As the subject is one of national 
importance, and appears not to be extensively understood, 
we subjoin some certificates of practical men as to the value, 
of this coal in different arts, depending on fire. — Editor.] 

LEHIGH COAL. 

The importance and value of this coal for manufacturing 
as well as for domestic purposes, is not generally known ; 
but its use is rapidly extending, it having been found equal, if 
not preferable, to other fuel for most of the purposes to 
which it has been applied. For nailing, for the rolling and 
slitting of iron, malting, distilling, evaporation of salts, for 
steam engines, where the furnace is properly constructed ; 
for all these purposes it is entitled to a decided preference. 
It produces a regular, steady heat, without smoke or un- 
pleasant smell, and makes a most durable fire. Producing 
no soot, the pipe or chimney can never become foul, or be 
in danger of taking fire. Neither will the misery of a smoky 
chimney ever be endured where this fuel is used. 

For blacksmiths use, it is superior to the bituminous coal 
for all general purposes, except, perhaps where a large 
holk>w fire is required, for very heavy work. Some alteration, 
however, is necessary in the tue (twyer ?) iron. The gud- 
geons of the bellows ought to be placed four or five inches 
above the level of the nose of the pipe ; the back of the 
fireplace should be brought up slanting back, so that part 
of the fire may rest on it ; the hearth should be filled up to 
nearly level with the bottom of the tue iron, and some little 
skill is requisite to keep the fire open, which is soon 
acquired. 

When we take into view the trouble attending the making 
of charcoal, that not every kind of wood will answer, 
(hickory, maple, gum and chesnut being the wood generally 
used for this purpose,) the nightly watching while in the pit, 
where even in spite of every care it is often entirely con- 
sumed ; the waste and destruction it causes of timber, which 
might be applied to more valuable purposes ; and that with 
one bmhel of this mineral eharroal, as much work may be 
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done as with eight or ten of wood coal, and with a saving 
of time, we are warranted in the assertion, that the Lehigh 
Coal will soon supercede the use of charcoal altogether. 

A similar species of coal was introduced about five years 
ago, into Lancaster, Dauphin and York counties, where it 
is much approved of by the smiths, and is burnt by the 
farmers in stoves* of a peculiar construction, and the use of 
it is rapidly extending. Not less than sixty thousand bushels 
have been used in those counties during the last year. A 
powerful consideration with the farmer is, that by using 
this coal, there is no need of his retaining so large a propor- 
tion of his farm in woodland ; all that is necessary is to 
keep a sufficiency for building and fencing : the quantity of 
bis arable land may be increased without any additional 
purchase, and the superfluous wood can be sold to advan- 
tage. 

It IS to be observed that the grates should be so con- 
structed as to free themselves from the ashes, which is done 
by having no place, if possible, for the ashes to lodge, and 
making the bars smaller below than on the surface where 
the coal rests, placing them about 7-8 of an inch apart, and 
giving the stove or grate a strong draught of air ; the sides 
and back of the grate should be formed of good fire brick ; 
they should be perpendicular and not inclined. 

The introduction of this coal is a subject of general im- 
portance. Whoever casts a retrospective glance of a dozen 
years will remember the low price of woodland the little 
estimation in which woodland was then held. If he com- 
pares it with its present advanced price, and observes how 
those tracts are subdivided and cut up now, he will be able 
to form some idea what the price of firewood will probably 
be a dozen or twenty years hence, if no other fuel is adopt- 
edy or dependence placed on our forests alone for supplies. 

The following statements form only a part of those which 
have been received ; it is deemed superfluous to present 
any more. J. C. 

• These itoyes maj be had at the furnace of Reuben Trezler, Berks 
coaaty, Pa. 
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Certificate from Messrs. White b Hazard, proprietors of 
the extensive Wire Manufactory and Rolling and Slitting 
Mill» at the falls of Schuylkill, five miles above Philadel- 
phia. 

We have used the Lehigh Coal, and in the beating of 
bar iron for rolling, we find it to contrast with Virginia Coal 
as follows : 

With Lehigh Coal, three men will roll ten cwt, of iron 
for wire, and burn Jive bushels coal per day of twelve hours. 

The wages are $ 4 00 

Five bushels of coal, at ninety cents, is 4 50 

With Virginia Coal, it takes ten bushels to heat 
five cufU of bars, which is all the three men can do 
with tliis coal in one day 8 60 

The wages as above, is four dollars per day, but 
rolling but Jive cwt. a day, it will take two days to 
roll ten cwt. making the wages for that quantity 8 00 

Suppose the coal to cost only 2^ cents per bushel, 
twenty bushels would be 00 £0 

$8 60 



It follows, that to us, Lehigh Coal at ninety cents, is 
equally cheap as Virginia Coal at two and a half cents per 
bushel. 

WHITE & HAZARD. 

Whitestoum, JVovember 1814. 

Having made a trial of the Lehieh Coal, at the Pennsyl* 
vania Bank, in the large stove, I found them to answer for 
that purpose exceeding well— -they give an excellent 
heat and burn lively. It is my opinion they are nearly equai 
to double the quantity of any other coed brought to this mar- 
ket for durability, of course less labour is required in attend- 
ing to the fire — they require a strong draught. 

My opinion is, they will be found cheaper than wood ; 
they burn clean ; no smoke or smell of sulphur is observed, 
or any dirt flying when stirred, which is a great objection 
to all other coal for family use. 
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If die fire places are properly constructed for bamiog 
this ooaly I am well convinced that most of the citizens of 
Philadelphia will give it a preference to wood. 

FREDERICK GRAFF, 

We, the undersigned, do certify, that we are now using 
the stone coal for heating hoops for cut nails, and find it 
to exceed any other coal or %poodfire for this purpose. 

Our practice is, in the morning when we leave the shop 
for breakfast, to throw a quantity of coal on the fires, which 
will be fit for working on our return, and will last until we 
leave it at nine in the evening, when we again put on a 
quantity which lasts until the next morning at breakfast 
time. We find a very great advantage in thus having the 
fire ready to work at an early hour in the morning. Such 
a fire requires about a half bushel of coal in twelve hours. 

We find also, that the hoops heat in half the time that 
they do with any other fire. 

LFpon the whole, we think that the Lehigh Coal is much 
the best for nailing, and not attended with one fourth the 
trouble of any other fire, and that the nails are, in our opi- 
nion, superior to others on account of the quickness of the 
heat, which does not cause the iron to scale so much. 

We also cut one fourth more nails with this fire than with 
a wood fire. 

GEORGE SMITH. 
JOHN MORGAN. 
DANIEL C0LK6LASER. 

December 1th, 1814. 

I have used in my business for years past, occa- 
sionallv, charcoal, sometimes Virginia coal, and at others 
Lichigb, and from use and careful examination of their rela- 
tive value, I am perfectly satisfied that one bushel of Lehigh 
coal is equal in durability and value to nearly three of 
Virginia, and from ten to twelve of charcoal ; and further, 
I find that they are the only coal I can depend on for weld- 
ing of gun-barrels, as with them I am always sure of a true 
and uniform result. I have now used them twenty years, 
and would not be willing to be without them even if they 
cost roe two dollars per bushel. I own three* tilt hammers, 
and have worked tor the United States and the state of 
Pennsylvania the last eight years. 
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It requires about a peck of coal a day, with a small pro- 
portion of charcoal, for one fire ; with this I manufacture 
eight gun barrels or twenty pistol barreb, or one quart of 
this coal to a musket barrel. 

DAVID HESS, 
Smith and "Gunbarrel maker, Northampton. Pa. 
December 3, 1814. 

I have used this kind of coal for the last two years, both 
for the malt-kiln as well as under the brewing copper, and 
also for distilling, for which purpose I find it to foe superior 
to toood^ cheaper, safer , ana attended with much less labor. 

In distilling, with thirty bushels of this coal and half a 
cord of wood (to raise occasionally the beat,) I distil one 
one hundred bushels of grain in a still containing one hun- 
dred and twenty'^five gallons, upon the common old con- 
struction, in ten days, when I formerly used five cords of 
wood for the same quantity, taking longer time and requir- 
ing much more labor. 

In order to dampen the fire, whilst occasionally mashing 
or drawing off the still, I have only to throw on some of the 
finest of the coal, and when again I want to raise the heat, I 
put on a stick or two of wood. The length of the bars of my 
grate is twenty-two inches, of inch square iron ; they are set 
in loose, the ends widened, so that the bars may be about 7-8 
of an inch apart, and placed thus side by side, they make 
a grate of fifteen inches wide — the stills are set bare to the 
fire, about sixteen inches above the grate, with single flues 
passing round each still, with doors to the furnace. 

For malting, the advantages are, that producing no smoke 
aiid containing no sulphur, there is no danger of their smok- 
ing or otherwise injuring the malt, whilst the regularity of 
the heat is such, that the fires require little or no attention 
at night, and there is also no danger, with common attention, 
of burning the malt. 

For brewing, or under the boiler, I prefer it for the rea- 
sons which induce me to use it in distilling. 

WILLIAM BOWN, 

December 20, 1814. Brewer and Distiller. 

This may certify, that I have been concerned in distilling 
for two years past. The capacity of our large still is one 
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hundred and twenty gallons, of the small one seventy. We 
make use of stone coal for fuel. We can, with ease, dis- 
charge our stills six times in twenty-four hours, and in that 
time use only about three bushels of coal^ without any dan- 
ger of burning the liquor or stills. It is not attended with 
half the labor of a wood fire, nor do we experience that dif- 
culty of regulating the fire as is the case where wood is 
used. 

JOHN P. ARNDT. 

Experiments of Mr. Smith, of Bucks county. Plough manu- 
facturer, shewing the excellence of Lehigh Coal for 
Blacksmiths work. 

1st In forging twenty plow devices, used a full heaped 
half bushel weighed 45Ib. 

In making ti^e same number of twenty, with charcoal^ 
used nx bushels, and took two hours more time. 

2d. In welding up coulters that used to require three 
heats with eharcoalf now require but two and frequently 
done with one. '^ 

3d* Laying sharemoulds and welding on the land-sides, 
that used to require /our heats each, now done in three and 
frequently with only two^ and taken in less time. 

4th. In order to make a more accurate experiment, I yes- 
terday morning weighed a bushel for each fire (721bs« or 
the thirtieth part of a ton) having previously cut up two 
hundred of 3-4 square iron, which they forged into fifty- 
three plow devices ; one fire in working twenty-eight, used 
all their coal and one bushel of charcoal ; the other, in 
working twenty-five had 8Ibs. left, and completed their 
work in one hour less time than the same hands had done 
the twenty-eight with charcoal. 

They are also found to work steel better than any other 
kind of coal ; not burning either that or iron as other coal 
does. . From the whole of my observations (and I have 
been particularly attentive to the use of them the month 
past,) I am fixed in the opinion that one bushel o( this coal 
is worth two of the Richmond^ and ten or twelve of the best 
charcoal. I ako think Weiss's the best that I have seen, as 
they were so very pure that the smith had no occasion of 
clearing out his fire more than once a day. 
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The following statement taken from my book, will exhibit 
in a clearer light, the value of Lehigh coal : 

Smith book account and wrought iron on band, 
for the month of January, eighty-six days work done (211 

Charcoal used in forging the same, three hundred 
imd seventy-five bushels, at (12 per hundred bushels 45 

Smith book account and wrought iron on hand, 
from 1st February to the 25th March, one hundred 
and seventy-seven days work done 733 

Charcoal used, two hundred and seventy-five 
bushels, deduct for same in proportion for January, 
as the work was similar 129 



Seventy-five bushels of Lehigh coal used in forg- 
ing the above, $604 worth of work, at (1 per bushel 604 

Charcoal necessary to have done the $604 worth 
of work, agreeable to the experiment of January, 
one thousand and seventy-two bushels, at (12. 137 

From which <leduct $75, the price of the Lehigh 
coal 75 

Leaving the balance in favour of the Lehigh coal 
of 52 

It is my firm belief, that the time gained is worth more 
than the whole price of the coal. 

JOSEPH SMITH. 
Tinicum^ Bucks County^ Pa. 
Aih months 2d day, 1814. 

N. B. One of my iourneymen, who was the most adverse, 
is now using the Lehigh coal at Boyertown, Berks county, 
at $75 per hundred bushels, in a neighbourhood where 
charcoal can be purchased for one tenth of the sum. 

March 13, 1815. J. S. 

I have, for two months past, made use of stone coal in 
m^ distillery, and am much pleased with it I have aseer- 
tained that three bushels of coal (with a Iktle dry wood to 
kindle) is sufficient to run my singling still six times, my 
doubling still once« and boil all the water for mashing, Cic. 
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I fiad, in using this coal^ a great saving of laW^ and the 
copper IS not so liable to be injured as by woodi because 
there is not so much danger of burning the still, or runajbg 
foul at the worm. 

My mode of setting stills for this kind of coal, is as Ibl* 
lows : — I draw a circle sufficiently large to give room for a 
circular flue, round the body of the still, of about four ineheit 
leaving an opening of twelve inches wide and two feet deep, 
for an ash hole ; I then raise the ash hole twelve inches 
high, and put on my grate, which is made of inch square 
bars, placed about three-fourths of an inch apart, and a 
sufficient number to cover the ash hole. I prefer to have 
the square bars riveted (instead of putting them in loose as 
some do) into a cross bar at each end, to keep the bars sta* 
tionary ; . I then put up a cast iron door frame in front, of 
fifteen inches wide and twelve high, with a cast iron door 
to it ; then raise the side wall and back of the furnace a 
little flaring to the height of the cast iron door frame, leveK 
ling the top ; then put down four brick for bearers, on which 
set my stiU ; then drawing a flue of about four inches round 
the sides of the still, enclose it at the top rise of the breasti 
This mode I find to answer a very good purpose for stone 
coal. It is not necessary to have a slider or damper in die 
chimney, because by closing the fixuit of the ash hole, and 
opening the door of the furnace, it will sufficiently check 
the operation of the fire when required. 

GEORGE HAINES. 

Marck 10, 1815. 

I have used the Lehigh coals. They produce a ^teater 
degree of heat than any other fuel I am acquainted with'*-' 
they give no smoke-— contain no sulphur. I have tried 
them for my steam engine, and find them to exceed all 
others for keeping a steady fire, driving my engine well.-— 
I find that iron heated by these coals, does not tcofe, as when 
heated with Virginia coals ; therefore, I think a boiler will 
last as long again ; and as they make no smoke, no sool 
(which b a non-conductor of heat^ can accumulate on the 
outside of the boiler. While the boilers are clear of soot, 
less fuel will produce steam to drive the engine. The fur- 
nace must, however, for this purpose, be property con- 
structed /or them. 
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These coals will no doubt prove the cheapest, most du- 
rable, cleanly, and pleasant fuel for warming apartments, as 
well as for many other useful purposes. — ^Tbey are without 
doubt the best for making edge tools. 

I believe that Lehigh Coal at 5$. per bushel is as cheap 
as Virginia at 2s. dd. — In a grate or stove, a fire of this coal 
will last from twelve to fourteen hours. 

OUVER EVANS. 



Art. II. — Observations on the Serpentine rocks ofHoboken^ 
in JVeu'-Jer^ev, and on the minerals which they contain ; 
by Thomas Ncttall. 

[Read in the Academy of Natural Sciences of Philadelphia, Maj 8th, 18tl. 
Forwarded in MS. for insertion in this JonmaL] 

This formation which appertains rather to the transition 
than the primitive range, and to the species of serpentine 
called the common kind, occurs at this place in a consid- 
erable mountain mass, which is washed by the tides of the 
Hudson. By its position it appears to be incumbent on the 
granite on which the city of New-York is founded, and in 
contiguity with a rock, sometimes coarsely granular, formed 
principally of quartz and felspar. Seams of breccia formed 
of angular fragments cemented together by a calcareous 
spar resembling arragonite, and which has been erroneous* 
ly announced as a carbonate of magnesia, indicate at least 
die partial transition of this serpentine into the surrounding 
formations, or the transfusion of some foreign ingredient in- 
to the rocky mass while yet yielding and capable of easy 
penetration. 

This serpentine, which differs so much in external char- 
acter from the finer diaphanous or nephritic kind of Massa- 
chusetts, is of an uniform consistence, of an earthy fracture, 
perfect opacity, «oft enough to be easily scraped by a knife, 
and of a dull yellowish-green colour, somewhat inclining to 
olive. Its specific gravity by Nicholson's balance was 
2,820. It acquires but a feeble polish, and is cominoiily 
penetrated by octahedral crystals, said without sufficient 
authority to be chromated iron. Before the blowpipe it 
remains infusible, and by strong calcination looses 10 per 
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cent, of volatile matter, and then acquires a pale brownish 
tinge. Decomposed by acids, without calcination, which 
obstructs the solution, it afforded 30 percent, of silex, about 
S2 per cent, magnesia, with only two parts in the hundred 
of oxid of iron, and not a vestige of chrome, alumine or 
lime. So that as we shall perceive in the sequel of this es- 
say, the magnesian earth pervades this formation and all its 
concomitant minerals in a manner hitherto unparalleled. 

It is unnecessary for me to add any thing concerning the 
rare and singular mineral of this locality known as an al- 
most pure hydrate of magnesia, but which, though perfectly 
colorless and transparent, still conceals an estential though 
minute portion of iron, and about 30 per cent, of water. 
That part of the mineral which presents a greenish colour, 
with the lamina less flexible and diaphanous, is a contamina- 
tion, by degrees approximating it to a contiguous substance, 
which as a peculiar mineral I shall distinguish by the name 
of mamui/t/e.* Although this hydrate presents a high de- 
gree of purity and homogenity, it has never yet been detec- 
ted in a proper crystalline form. Its lamina indeed appear 
almost always fasciculated in different directions, and in some 
speciroems I have traced it into a magnesian marble, present- 
ly to be described, in which it presents triangular lamina di- 
ver^ng from a common centre so as to exhibit a radiating 
circle. 

The substance above mentioned, which I shall term 
magnesian marble f appears as it were, to form a continua- 
tion of the same veins which afford the magnesian hydrate. 
Its colour is commonly, and constantly when pure, of a per** 
feet white, sometimes of a very close grain, and with a frac- 
ture inclining to the conchoidal, but commonly splintery. 
The most compact kind even gives some sparks with steel, 
in the same fragments there are also almost always portions 
of a lamellar or sparry texture, the lamina as in marble, 
but more hyaline, crossing each other or implicated in dif- 
ferent directions. In the cavities also occur small clusters 
of limpid crystals, too minute for very accurate investigation, 
but as far as visible through the microscope, presenting 
elongated six-sided prisms, with faces of unequal breadth, 

* Fran fULffUjfm^ to shine, in allasion to its pearly and somewhat metal- 
lic lustre. 
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and either truncated at the apex, or with an acumination so 
indistinct as to be scarcely visible. If these crystals are to 
be considered as homogeneous with the sparry mass to which 
they adhere, they are essentially crystals of carbonate of 
magnesia, but at the same time there is nothing thus far dis< 
coverable in them by which they could be distinguished 
firom carbonate of lime. This white substance presents 
sometimes a singular state of disintegration, filling the cavi* 
ties of the veins with a perfectly friable and pulverulent sub- 
stance of the colour and appearance of the magnesia of iht 
shops. The specific gravity of this tnariooraceoua mineral 
taken by Nicholson's balance was 2,880. 

Chemical characters. 50 grains of the white and sptny 
kind, possessing a splintery fracture, and giving fire wiA 
steel, after pulverization, and strong ignition for an hour and 
a half, came out a little tinged with brown, and had lost 25 
grains. This powder dissolved almost instantaneouslj in 
nitric acid, and formed a saline brown mass, which was 
evaporated to dryness, when, being diluted and filtered^ itleft 
one grain of silex in a hyaline gelatinous form. 

On the addition of the prussiate of potash a deep bliie 
precipitate apjpeared, and amoimted by the usual reduction 
to a quarter of a grain of protoxid of iron. 

The whole of the earthy contents were now precipitated 
at a boiling heat with carbonate of potash, which when 
edulcorated and calcined gave 22 grains of what appeared to 
be magnesia, and which lost no appreciable portion on be- 
ing boiled in caustic potash. Its solution, however, in sul- 
phuric acid afforded 10 per cent, of gypsum, or nearly the 
proportion of three and a half grains of pure lime. From 
this experiment the magnesian marble of Hoboken appears 
to consist in the 100 parts of 

Magnesia ... 44,00 
Carbonic acid and water 50,00 

Lime .... 3,50 

Silex ... - 2,00 

Protoxid of iron - - 0,50 



100,00 

The proportion of lime varies, so that in a highly colour- 
ed green and sparry specimen, scarcely distinguishable firom 
serpentine, I obtained 48 per cent, of lime. 



.1- 
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IfemdUte^ or Amianthoid Magnesite. 

This substance, which forms veins in the serpentine of 
Hoboken, is in all probability one of the most deceptive min«> 
erab ever discovered, since it appears in every respect as a 
weU characterized variety of amianthus for which it had at* 
ways been mistaken. It possesses the usual silky lustre 
and flexible fibrous texture, and is commonly of a pale blue 
colour. It cannot indeed like the genuine amianthus be re- 
duced to fli flocculent mass, so as to be twisted and spun, 
and the fibres when presented to the flame of a lamp, in- 
stead of running up into a globule, like that of Massachu- 
setts, remain infusible, become friable, opaque and rigid, 
and at the same time assume a light brown tinge from the oxi- 
datibn of the iron contained in them. But ue most singular 
character which this deceiving mineral presents, is its total 
solubility in acids, without effervesence, except in such 
firagments as have been exposed to the weather, or which 
are slightly contaminated by carbonate of lime. Its spe- 
cific gravity I found to be 2,44. 

By exposure to a considerable heat, in the experiment 

I made it lost SO per cent, and in sulphuric acid was 

all converted into a well characterised epsom salt, excepting 

about a grain of lime and a precipitate of iron, equivalent to 

about 5 per cent, of the protoxide. 

This mineral when rubbed with a piece of iron as well as 
the lamellated magnesite phosphoresces with a yellowish 
light. 

Marmolite. 

This mmeral, which has hitherto been considered in this 
country as a variety of talc, forms also narrow veins in the 
serpentine of Hoboken, and in that of the Bare Hills near 
Baltimore ; in the former locality it sometimes occurs in 
contact with the lamellar hydrate of magnesia and in the 
magnesian marble. 
Its texture is foliated with the lamina thin, and often 
\ parallel as in diallage. Sometimes also cleaving in two di- 
rections parallel to the sides of an oblique and compressed 
four sided prism. These lamina, sometimes a quarter of an 
ioch broad, are commonly collected into radiating or diver- 
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ging clusters, of a pale green or greenish-grey colour and 
a pearly submetallic lustre, soft enough to be easily cut by 
H knife, and almost perfectly opaque, inflexible, and brittle. 
Its powder is unctuous and shining. By the influence of 
the weather it becomes whitish and more brittle. Its spe- 
cific gravity by Nicholson's balance was 2,470. 

Chemical characters. Before the blowpipe it decrepitates, 
hardens, and slighdy exfoliates without showing any sign of 
fusion. 

100 grains after an hour's ignition lost 15 per cent, and 
the fragments were then sufficiently hard to scratch glass. 

The remaining 85 grains were dissolved in nitric acid and 
formed a thick and partly gelatinous mass. After the so- 
lution appeared complete, there remained on tiltratioa and 
desiccation by ignition 35 grains of silox, which with pot- 
ash readily fused with efiervesence into a pellucid glass. 

The metalUc matter was then precipitated by prussiate 
of potash and by the grass green colour of the solution ap- 
peared mixed with a minute portion of chrome. This pre- 
cipitate of a deep blue amounted when dried, after making 
the necessary reduction, to one half a 'grain of the protoxid 
of iron. 

Concentrating the solution to dryness and lixiviating, there 
remained one grain more of silex. 

The earth previously ascertained to be principally mag- 
nesian, was now precipitated by caustic potash, and the 
precipitate boiled to separate the alumine it might con- 
tain. 

The alkaline liquor was again supersaturated with muri- 
atic acid, to which ammonia was added, but without produ- 
cing any precipitation. 

The precipitate by caustic potash, after edulcoration and 
ignition, sufficient to expel the carbonic acid, weighed 46 
grains, and was then redissolved in sulphuric acid, which 
after repeated digestion and solution, deposited five and a 
lialf grains of gypsum, equivalent to two grains of lime. 
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Tbe remaiDiflg fluid crjstalized into Epsom salt Hence 

100 parts of the mineral consist of 

Magnesia ... 46,0 

Silex .... 36,0 
Lime - . - • 2,0 

Water - - - 15,0 

Protoxid of iron and chrome 0,5 



99,5 
Loss -5 



« 



100,0 



If chemical composition alone were to guide us in the 
classification of minerals, in this instance more particularly^ 
we might conclude this substance to be essentially similar 
to the serpentine in which it occurs ; but as this mineral 
has not as yet presented us with any thing like crystaliza- 
tion, I consider myself as rather justified in considering it a 
distinct mineral, and more particularly, as it might on equal 
grounds be referred to talc or steatite, from all which its 
external chailicters sufficiently remove it. From steatite, 
which does not essentially differ from talc, it is sufficiently 
distinguished by the peculiar association and form of its la- 
mina, their opacitjr, brittleness, and infusibility. Its spe- 
cific gravity, inferior hardness, and chemical composition 
equally remove it from Diallage, with which, however, it is 
more nearly associated by external characters, not knowing 
therefore where to refer it by comparison with other known 
minerals, I conceive myself justified in proposing it under 
a new denomination. By Cleaveland it appears to have 
been considered as similar to the indurated talc, to which, 
however, it bears no genuine affinity, the latter being rather 
a variety of asbestus. 

From the remarkable predominance of magnesia in all 
the minerals which compose the hills of Hoboken, and their 
easy decomposition by sulphuric acid into an Epsom salt, 
uncontaminated by any alum, and only a very minute and 
almost accidental portion of lime, it is evident that a profita- 
ble and extensive manufactory of this salt, now so much used 



* The B;%ltimore minrral contains only 30 per cent, silex, and notraue 
of lime- 



212 OnAe Serpentine Racks of Uoboken^ Jf. J. ^e. 

in medicine, and imported largely into this country, coiddF] 
here be established. 

In England it has been found profitable to manufactura. 
this salt irom the calcareous magnesian lainerals* In tlw 

[>rocess, however, it becomes necessary to saturate the 
ess and predominating portion of calcareous earth besidi 
the magnesia, which in the serpentine of Hoboken, noA 
probably that of Baltimore, is entirely obviated by the ab* 
sence of every soluble earth but the magnesian. 

In Salinelle, in the department of Gard in France, this 
isalt is fabricated to advantage from an earth which consists 
in the 100 parts of Silex 45, magnesia 22, water 32, and a 
trace of iron. 

From such minerals and particularly from a substance so 
pure, unusually productive, and uncontaminated as that of 
the serpentine in question, the sulphate might be obtained 
in a degree of purity altogeter superior to that of commerce, 
usually manufactured from -the bittern of sea-water which 
abounds in foreign ingredients. 

A pulverization similar to that which is employed in pre- 
paring gypsum for agricultural purposes is all that would be 
requisite in these serpentine rocks ; and as far as my ex- 
periments have extended in the small way, the solution of 
this mineral is more complete before than after ignition, at 
least when a moderate heat is employed. 

In the vicinity of Germantown, about eight miles from Phil« 
adelphia,a serpentine formation occurs so very similar to the 
Fahlunite of Sweden, that i could not satisfy myself of their 
distinction in any other way than by the eduets of analysis. 
Like that mineral it occurs in disseminated, but partly con* 
fluent blackish-^green masses, blended with a greyish-green, 
confusedly laminated tremolite, closely allied to Hornblende, 
and as well as the serpentine, soft enough to be easily scrap- 
ed with a knife, and scarcely scratching glass. The frac- 
ture of thif serpentine is somewhat concboidal as in Fahlu- 



z^*^- 







r 



Iron Minei, ^e. m VvmotU. S3 

dull and merely traniluccot in their Iplinten, 
Jt a greenish light. 

npcnition I fouDd to be in the 100 parts 
Silex - - - 33, 
Magnesia . - - 42, 
Lime . - - 3,50 

Iron - - - - 7, 

Water and rolatile muter 13, 

98,50 
Loss 1^ 

100 
The compoiilion of this viriety, deducting the irOD and 
sBodl portioa of Unie, as well as that of Loudan grove nosr 
CbeMer, > few miles' from Philadelphia, is also verjweU 
nitiad for Um mamifaclory of £p3om fall. 



Akt. II!.-— %VoliK of Iron mint* andnanufattvret in t^er- 
M«»t, and oftotM loadUui of earthy miutraU y by PiM> 
rusoB F. Hall, m a letttr to th* Editor, dated 

MidtOdnry CoUege, April 13, 1831. 

In my last communicauon, I promised tou a description 

of soma of the other iron ore beds of VermonL I btve 

siDco examined the one situated in Brandon, a town sixteen 

miles south from this place. The ore bed, lying about tiro 

milM north from the centre of the town, is owned by 1 

DiMDb«r of eemleraea ; two of whom are John Conant and 

Roger FuUer, Esqrs. of Brandon. The ore n found by 

di^nc ft few feel below the surface, in a horizontal plain, 

exteadung several miles in length, and from fifty to a faua- 

dred rods in width. Where this plain now is, 1 could not 

belp iraagining, was once a deep valley, which, at  remote 

penod, was filled with mineral matter, brought down from 

tbe Green mountain, by which it is bounded, on the east. 

The ground being covered with snow, when I visited the 

I ore bed, I had 00 opportunity to examine the surface of the 

I esnh. An ore digger, who has long resided on the spot, 

i iBTe me al) the iatormalion in his power, relative to the 
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ore. He conducted me to a number of piles of it, which 
he had recently assisted in digging. An acre or two of land 
is made into a complete riddle by pits, from which the ore 
has been thrown. They are from six to twenty -five feet 
deep, and from eight to twelve in diameter. Their walls 
are perpendicular. 

Several kinds of ore occur in this immense deposit ; such 
as the broum ojctde, both amorphous and hematitic, the 
compact red oxide and yellow ochre. The }ast is vastly the 
most abundant. In one pit, the brown oxide made its ap« 
pearance within about six feet ; in another, within twenty 
feet, of the surface. It runs in veins in the yellow ochre, 
which are sometimes a number of feet in thickness. It is 
very porous, but the pores are principally filled with ochre. 
The oxide is easily frangible ; it soils the fingers, but does 
not feel greasy. Its colour is often of a bluish cast. When 
taken from the bed, it has no effect on the magnet. I ex* 
posed a small specimen to the action of the blowpipe, and 
its attraction for the magnet was speedily revived. 

The compact red oxide is not however of a deep red* 
Its fracture is dull. All the varieties of the ore have more 
of an earthy^ than of a metallic, appearance. This bed of 
ore appears to be exhaustless. 

In its vicinity is a forge, owned by Mr. Roger Fuller, in 
which are annually manufactured thirty-six tons of bar iron. 
The ore, on an average, yields thirty percent, of pure iron. 
The iron, in this part of the country, is held in high estima* 
tion. It sells for one dollar in the hundred more than the 
best Swedish iron. Its superiority arises from its being 
tougher, and more malleable than most other iron. It plates 
with facility, into shovels, which are pronounced to be equal 
to the best English shovels. Mr. Fuller has recendy erect- 
ed an establishment for the manufacture of shovels, a few 
rods from his forge. 

In Brandon village, a large and commodious furnace has 
lately been built, by Mr. John Conant, where this ore is 
manufactured into cast iron. The works have been in op- 
eration a short time only, but should they perform as much 
labour, monthly, through the year, as they have done since 
their erection, the whole quantity of cast iron annually made 
will amount (O upwards of one hundred tons. I have sel- 
dom sr^en castings, which were so perfect. Conant's and 
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Broughton's patent stoves, the making of which constitutes 
the chief business of the establishment, are in so much de- 
mand, that they are disposed of as fast as they can be man- 
ufactured. At the forge, the ore is fused, witliout the addi- 
tion of any foreign article for a flux. At the furnace, sili- 
cious limestone is employed for this purpose. 

In the single county of Rutland, there are no less than 
four blast furnaces, and two or three pocket furnaces, as 
they are called, all in successful operation during a consid- 
erable part of each year. 

I have just received a mineral from a gentleman at Mon- 
treal, which, if I mistake not, is augite imbedded in ichthy- 
aphthalmite. The latter substance is less brilliant, than a 
specimen I have from Sweden, but possesses most of its 
characters. The augite is green, and occurs in large imper- 
fect crystals. The mineral was found at Long Sault on the 
Ottawa river, about seventy miles above Montreal. 

Amianthus occurs, at Barton, Vt. Its fibres are white 
and remarkably delicate. Common and ligniform asbe.stus 
. is foundin vast quantity, in Mount Holly, Vt. 

I remain, Dear Sir, 

With sentiments of high respect. 
Tour very obedient, 

F. HALL. 



Art. IV. — Foreign notices in Mineralogy^ ^c. ; communis 
eatedbyi. W. Webster, M. D. of Boston. 

I.— JVblice of some minerals from the JSTew South Shetland 

Islands. 

Tb% arrival of a vessel, from the New South Slietland 
Uaods, at this port, aiforded me an opportunity of examin- 
ing many interesting specimens of the minerals of those 
islands. From the general character of these substances, 
tnd from the close resemblance they bear to some of the 
mineral productions of Iceland and the Ferroe Islands, I am 
induced to think that the geological structure of the New 
South Shetland Islands, is similar to that of the two former, 
Vol. IV No.l. 4 
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and that they are in part, if not wholly, of volcanic origin.* 
One of the specimens, which is now in my cabinet, is very 
much in favour of this opinion. It is a fragment of a Trap 
rock, composed of augiteand felspar, and cannot readily be 
distinguished from portions of the Trap rocks of Iceland. 
This specimen is about six inches in length, and has an ir- 
regular prismatic form. Nearly the whole of one side of it 
is covered with calcedony, and small rock crystals. This 
is evidently part of a large drusy cavity. The calcedony has 
a slightly bluish colour, and is rather more than half aa inch 
in thickness ; and the transparent crystals rest upon it. 

A second specimen is composed of jasper and calcedony. 
The jasper is red, (about the colour of arterial blood,) with 
f bands of light yellow, and brown ; the surface is irregular, 

i« and is covered on one side with calcedony of a most deli- 

cate flesh colour, in small mamillary concretions, studded 
with innumerable minute brilliant crystalline points. 

The most singular specimen is a portion of a stalactite, 
which has been broken transversely. Its length is thrae 
inches and a half, its diameter rather more than two. The 
exterior layer, which is about a quarter of an inch thick, is 
composed of crystallized transparent quartz, within which is 
a layer of milk white calcedony of about the same thickness, 
and the centre of the specimen is filled by calcareous spar 
of a yellowish brown colour, and opaque. The calcareous 
spar is so hard near its junction with the calcedony, that it 
yield<t with difficulty to the knife. It however effervesces 
with an acid. The central portion is considerably softer. 

Among these specimens are many globular, and ovoidal 
masses of calcedony, of various shades of white, grey, blue, 
and red. Their size varies from that of a hen's egg to the 
diameter of eight or ten inches. They are hollow, and are 
lined with crystals of transparent quartz and calcareous 
spar ; of the latter I observed four forms, viz : primitive^ 
inverse^ cuboide^ and metastaiique of Hauy. The exterior 
of these geodes is irregular, having that indented surface so 



* Mr. J. Miens, in the Edin. Philo. Jour. No. 6, has given a very interestini; 
uccount of Uie discovory of New South Shetlaud, and from the inibrmation 
obtained by him from the mate of one of the vessels which had been there, 
is disposed to consider the coast as composed of chlorite slate, or ^ schiitote 
bornblend/' 
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common in the calcedonies of other localities ; and it is 
covered with a thin layer of green earth. 

I have one very beautiful specimen of jasper, composed 
of alternate layers of red, brown, white, and grass green. 

Among some specimens, which the captain of the vessel 
told me be picked up *' on the summitof a lofty oiountain," 
I observed three or four small pieces of selenite. 

Coal and arsenical iron pyrites were also found in these 
islands. 

The specimens of crystallized quartz brought here, were 
numerous, and many of them of great beauty. 

Most of these minerals, as I was informed, were picked 
up " loose on the shores of the islands," but many were ob- 
tained by ^* digging into the rocks." 

2. Settees from the Edinburgh Philosophical Journals 

" Rock crystaU containing nine globules of water formed 
and fomdngf in decaying granite tn Elba — The granite of 
Elba is sometimes traversed by fissures, and these fissures 
are frequently filled with a disintegrated granite, in which, 
we are told, are daily forming rock-crystals, nearly all of 
which contain bubbles of water ; and sometimes there ap- 
pears a vegetable-like matter floating on the water." 

** Sinmiites and precious opalj fyc. in the Ferroe islands.---^ 
Vargas Bedemar, who has lately spent a year in examining 
the geognostic structure of the Faroe islands, discovered 
strontiteSy in secondary trap ; also opal, mpst frequently the 
precious kind, and but rarely the common or semi-opal > 
and be mentions having found adularia, heliotrope, and black 
flint also in the trap-rocks." 

" Mohs^t characteristic. — An English translation by Pro- 
fessor Mobs himself, of his characteristic, or characters of 
theda8ses,Order8,Genera, and species of minerals, has been 
lately published at Edinburgh. This classical work is but 
the forerunner of the system of crystallography of this pro- 
Cnrnd naturalist." 

" Uauimann*s New Mineralogical Work. — Professor 
Hausmann, we understand, is at present printing a large 
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worky *' on the Forms of the Inorganic Kingdom,'* of wliicb 
the first part will appear next Easter, and the second the 
following summer. Having finished this interesting work, 
he will next prepare and put to press, an account of his 
geognostical investigations in the Alps and in Italy." 

" Extraordinary mats of Platina discovered in Peru.-^ 
A negro slave in the gold mines of Condoto, in the govern- 
ment of Choco, in South America, found a mass of platina 
of extraordinary magnitude, and which is now deposited in 
the Royal museum, in Madrid. It weighs rather more tbao 
one pound and a third, and is the largest piece of this metal 
hitherto met with. The largest specimen brought fron 
America by Humboldt, and deposited in the King's cabmet 
in Berlin^ and which weighs 1085 grains, was also found in 
Choco. These facts allow us to hope, that platina may be 
found in its original repository somewhere in that country.' 

Dr. Brewster has given the name Comptonite to a mine- 
ral brought from Italy, by Earl Compton, (Resident of the 
Geological Society of London.) "It is found in smill 
transparent or semi-transparent crystals, lining the cavities 
of an amygdaloidal rock from Vesuvius. The crystals are 
right prisms, nearly rectangular, with plane summits ; or the 
same figure truncated on the lateral edges, so as to compose 
an eight sided prism. This last form is the most commoo. 
Comptonite, by exposing it in the state of powder to the 
action of nitric acid, is convertible into a jelly, like all the 
mesotypes. — It scratches stilbite, fluor spar, and apatite, 
but not mesotype. It is distinguished from stilbite, 
by its being convertible into a jelly by nitric acid, a prop- 
erty not possessed by stilbite. It is distinguished from 
auvcrgne mesotype, and from the mesotype or needlestooe 
of Iceland by the angles of the primitive prism, &c. 

From JVb. 5 of Edinburgh Philosophical JaumaL 

" Account of three new species of lead ore found at Leai 
hills ; by H. J. Brookr, Esq. F. R. S. Lond. M. G. SL 

Among some specimens of lead ore from Lead hills, K 
have found three new species, of which two hare been no— 
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by Count Bournoo, and ooe by Mr. Sowerby. I 
designate them by the names of 

Sulphato^arbonate of lead, 

SnfyhaiO'tri'<arbonate of lead. 

Cupreous sulphato-carbonaie of lead. 
>iuit oournon has described the first merely as a variety 
rbonate of lead. The second he calls rhomboidal 
nate, and describes it as dissolving more readily in ni- 
ndy and with greater effervescence than common car- 
e. Its primary form he supposes to be a rhomboid of 
lod 120^. The third species has been called by Mr. 
irby, in bis British Mineralogy, Green Carbonate of 
>er. 

le difference between the external characters of this 
sjpecies and green carbonate of copper, and between 
^tthe two first species and any carbonate of lead I had 
induced me to dissolve some of the rhomboidal crys- 
I nitric acid* The effervescence was considerable, 
scribed by Count Bournou ; but I was surprised to 
76, after the efifervescence had ceased, a white insolu- 
tsiduum, which, on examination, proved to be sul- 
of lead. 

consequence of the observation of this fact, and of 
iSDciation generally on the same specimen of the three 
ies, or some two of them, I have examined them all, 
believe the following results will be found correct : 

mlphaiO'Carhonate consists of 1 atom sulphate ) /• i t 

1 " carbonate 5 ^^ ^®*^- 
»nrescence, while dissolving in nitric acid, scarcely 
ptible. 

ecific gravity, 6.8 to 7. 
rdaess nearly as sulphate-tri-carbonate. 
lour whitish, bluish, and greenish-grey, sometimes 
lacbing to apple green. The crystals I have seen are 
m distinct, always minute, and aggregated together 
iwise, presenting a character approaching to fibrous. 

om the measurements taken by the reflective goniom- 
m two cleavages ; from the character of some of its 
idary planes ; and from the observation qf its cleaving 
I readily in one particular direction than in any other, 
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I conceive its primacy form to be a right prism, whose base 
is an' oblique-angled parallelogram of 59^ and 120^ 45^ 
But the crystals I have, are too imperfect to determine this 
point with precision, or to give the height of the prism. | 

The sulphaiO'tri-earbonate consists of 

1 atom sulphate, ) ^^ j^ . 
3 " carbonate, ) 
Specific gravity, 6.3 to 6.5. 

Hardness between sulphate of lead and cupreops sul- 
phate-carbonate. 

Colour of the rhomboidal crystals pale greenish, or yel- 
lowish, or brownish, or colourless and transparent, when 
very minute. 

The prismatic varieties are colourless, or of varioiu 
shades of pale yellow. The rhomboids are acute, meas- 
uring 72^ 30'' and 107^ 30''; and from not having found 
any other cleavage than one perpendicular to the axis of 
the crystal, I am induced to adopt this as the primary form. 

The principal modifications I have observed, are^ those 
which pass into the six-sided prism by the truncation of all 
the solid angles of the rhomboid, and those which produce 
more obtuse rhomboids, of which there are three or four. 
The natural planes of all except the most minute crystab 
are more or less rounded, and consequently afiford imper- 
fect reflections. 

The cupreous sulphato-carbonate appears, from the sep- 
arate analysis of 

3.59 grs. ^ to consist of ^ /if the carb. of cop* 

5. '* f 6 atoms sulphate, > of lead, 1 per be chemically 
5. *' i4 " caroonate,} i combined, and not 

1.41 ^^ J3 " carbonate of copper, V accidental. 

Specific gravity about 6.4. 

Bfardness between carbonate of lead and sulphato-tri- 
carbonate. 

Colour blue to dark greenish-blue. 

The primary form is a right prism, with either a rectan- 
gular or rhombic base. From the indication of joints par- 
allel to all the planes of the latter; and from not. having ob- 
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served any joints parallel to more than four of the planes of 
the rectangular prism, I consider the right rhombic prism as 
the primary form. The angles of this prism are 95° and 
B5° ; the planes which give the angle of 95° appear on ma- 
ny of the crystals as a dihedral termination to secondary 
forms, analogous to some prismatic varieties of sulphate of 
barytes. The crystals are generally very minute, and ap- 
pear sometimes in small bunches, radiating from their com- 
mon point of attachment to the matrix. 

Besides the cleavages parallel to its planes, the rhombic 
prism divides also in the direction of its shortest diagonal, 
ind its height is to the edge of the base as 2 to 1. 

The fact that presents itself to our notice here, of so dis- 
;inct a difference of crystalline form, produced by a change 
n the proportions only of the elements of the crystallized 
K>dy, vrill tend to confirm the intimate relation that subsists 
between the chemical and crystallographical characters of 
ninerals ; and it appears to disprove M. Beudant's conjec- 
ure, that only the secondary form of crystals are affected 
jy a change in the proportions of their constituent chemi- 
cal elements. 

It is remarkable, too, that lead should alone present so 
nany instances of a single base combining at the same time 
vith two acids. 

London, 13th May, 1820. 

From JVo. 6 of Edinburgh Philosophical Journal. 

** ^ew works on Petrifactions. — 1. The well known ge* 
>logi8t, Baron Von Schlotheim, is just about to publish an 
extensive work on petrifactions, and, judging from the ac- 
curacy, and extensive knowledge of the author, it cannot 
ail to prove a valuable addition to this interesting branch 
)f natural history. 2. Emmerling, the Mineralogist, has 
ilso announced a work on the fossil organic remains met 
with in brown coal, and other new formations of the same 
lescription. 3. There has just been published at Leip- 
sig, a work in folio, with numerous plates, entitled Geog- 
lostical Flora of a former world, by Graf Kasper Von 
Sternberg. From the plates of this work, sent to the Wer- 
lerian Society by Count Breunner, the drawings appear to 
>e faithfully executed, and many of the objects represented 
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are of the same description with those so abundantly distri- 
buted in our coal fields." 

3. Geological notices in Northern Africa^ fro$n the Qiiar* 

terly Review^ No, 49. 

^' A narrative of travels in Northern Africa in the yean 
1818-19 and 20, &c. fcc. by Captain G. F. Lyon, R. N. 
companion of the late Mr. Ritchie. 4to. pp. 382. lion- 
don, 1821." 

'^ From specimens of rock collected by Captain Lyon in 
various parts of his journey, Professor Buckland baa been 
able to determine the geological structure of Tripoli and 
Fezzan ; all of which may be referred to the three formt- 
tions, 1. Basalt ; 2. Tertiary limestone of about the same 
age with the calcaire grossier of Paris ; 3. New red sand 
stone. The Soudah or Black mountains, as we have al- 
ready stated, are of basaltic formation ; their direction is 
east and west, and they extend probably across the contin«it, 
Horneman having crossed them nearly two hundred miles to 
the south-eastward of Lyon, where they take the name of the 
Black Harutsch. Some basalt also appears in the Ghariaa 
mountains ; but this ridge, which runs probably to the bo^ 
ders of Egypt, is composed apparently of trap and calcare- 
ous rocks — the tertiary limestone above mentioned. The 
rocks contain marine shells, particularly two species of ca^ 
dium, in a state of delicate preservation. Indeed most of 
the limestone formation, in every part of Northern Africa, 
appears to be loaded with fragments of organic remains, the 
most distinct of which, brought away by Captain Lyon, ma; 
be referred to the genera ortrea and pecten. We are in- 
formed by Horneman, that the ruins of the temple of Si- 
wah are limestone, containing petrifactions of shells and 
small marine animals ; and from this place, westerly, the 
face of the rocky chain rising abruptly from the sandy des* 
ert was so crowded and filled with marine animals and shells 
and white detached mounds, as it were wholly composed of 
shells, that when taken in connexion w^ith the * sea sand,' 
which covers the desert, this vast tract of country, he con- 
cludes, must have been flooded at a period later than the 
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at deluge* Farther south and close to the Black Haniucb, 
calcareous hills, rising steep from the level desert, are so 
ible, that ' petrified conchs, snail-shells, fish, and other 
rine substances,' may be taken out by the hand, ^l found 
ids offish,' says Horneman, * that would be a lull burthen 
o&e anan to carry.' " 

The third and last formation appears under its usual form 
looae red sand, accompanied by rock salt and gypsum, 
ociated with beds of a calcareous breccia, cemented by 
gnesian limestooe, and of compact dolomite. The drift 
id it covBfosed of extremely minute grains of red semi- 
■Bpareiit quarts. Mr. Buckland observes, that the fre- 
ent oceurreace of salt springs and of rock salt and gyp- 
H^ goes 6r to identify this sand of the deserts with the 
w ted sandstone in the south of England* In this also ar^ 
rugilkouseoncretions, forming cetites or geodes; the broken 
;ttients of which,are compact, sonorous, and of a dark liver 
our, having a shining polished surface ; they are abun- 
itly found among the sand. A narrow bed, entirely 
nposed of tubular concretions of iron of similar origin, 
IT the pass of Kenair, threw out irregular ramifications 
iMh die sand like the roots of trees, and presented at 
A sight the resemblance of iava. Most of the plains are 
swed with magnesian limestone, or dolomite split into 
aD hminated fragments, which break and rattle under the 
t like pottery. Many other varieties of magnesian lime* 
DO and carbonates of lime are associated with the sand 
I sandstone of the hills and plains of this barren and mis- 
bie country." 



.T. V« — MisceUanecus notices of American Mineralogy^ 

Geology f ^c. 

Mrtice of iomt facts ol Hudson^ in a Ittter to the Editor. 

Hudson, A*. Y. Dec. 3, 1820. 
Sir, 

Having lately perused your Tour to Quebec, I was struck 
di tbe close resemblance which the strata of limestone at 
Vol. IV No. 1. /• 
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Glcou's Falls, as described by you, bear to some detached 
rolled masses lately found in this neighbourhood, about forty 
feet below the surface. These pieces were thrown out ia 
digging a well on the side of Prospect hill, about one mik 
from the river. — ^This city is built on a foundation of argiK 
laceous marl lying in horizontal strata, and containing a con- 
siderable portion of sulphate of magnesia. In front of the 
principal street there is a steep bauk composed of silicious 
slate, which rises about seventy feet above the surface of the 
river : as you recede from this, the ground declines ten or 
fifteen feet to Market square, from whence there is a gradu- 
al ascent for about one mile to the base of Prospect-Hill, on 
the north-west side of which this well was commenced 
at an elevation of about one hundred and seventy feet. The 
well was sunk about eighty feet, passing almost entirely 
through a solid mass of hard clay, (or pan,) not stratified, 
and containing rounded pebbles of quartz, &c. and rolled and 
water-worn pieces of limestone abovementioned, a specimen 
of which accompanies this letter, and is quite different finom 
any thing of the kind in this district of country. — From the 
mouth of the well the hill rises about one hundred and eig|i* 
ty feet, with an uniform smooth surface, and falls off gently 
on the south-east, to a low meadow, which divides it from 
the north end of Becraft's mountain, so called* This is a 
solid mass of grey rock supporting a blue compact limestone; 
the upper strata of both rocks contain a great variety of pe- 
trifactions which have been described by Mr. Eaton and 
others. Prospect-Hill, on the contrary, presents no ap- 
pearance of rock strata whatever, although on the sur&ce 
and in the vicinity are found pebbles and rounded masses of 
<]uartz, granite, gneiss, &c. Among the pebbles we find 
ilate of several colours, chlorite, jasper, basanite, ^c; these 
are also found in connection with a grey sand, which is ta- 
ken from the adjoining vallies for building purposes, and 
which is evidently composed of the particles of disintegrated 
primitive rocks, and presents so strong appearance of alluvi- 
al deposition as to be apparent to the most careless observer. 
It appears therefore evident that this alluvial matter has 
been borne down by the rushing waters from its original 
situation in the primitive regions of the north, and deposited 
in its present location. The investigation of this subject 
appears to me of some importance in a geological view. If 
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ould think otherwise I trust you will excuse me for 

Dg you on the subject. I have forwarded some of 

fstals* of selenite, found in this vicinity during the 

uon, a description of which was published in several 

newspapers of the day, which possibly you might 

eeo. 

have the honour to be*, with respect, yours, &c. 

JOHN P. JENKINS. 

IT. SUULIMAN. 

iu$ in Geology and Mineralogy y communicated in a 
rJramDr. Lyman Foot, of the United States army. 

Plaitsburghj I5th of June. 1819. 

^ear S»r, 

route from Niagara to this place was very interesting 
We came down Lake Ontario to Sackett^s harbour, 
lence down the St. Lawrence to Salmon river, and 
p Salmon river to French mills, from which we march- 
098 the country to this place, a distance of sixty-five 
the greater part of it an uninhabited wilderness. I 
ireful to preserve specimens of the different rocks, and 
» I could point on a map to the different rock forma- 
f the country through which we marched. I took 
pains to examine the country from Fort Niagara to 
) as it appeared on the Niagara river. The river 
"a, thirty-five miles in length, forms tlie well known 
communication between Lakes Ontario and Erie. Its 
is from half a mile to six miles. From Fort Niagaraf 
ristown, a distance of seven miles, the borders of the 
re nearly perpendicular, and from fifty to seventy feet 
gbt. They are composed principally of hard clay, 
; on a bed of red sand stone. In some places large 

iy are of the usaal form, tolerably distinct, and imbedded in 
t>L 

t Niagara is situated on that point of land where the river emptier 
Lake ; was built by the French about the year I7t25» surrendered 
ritkh troops under commaml of Sir William Johnson in l7/>9, and by 
ly of 1703, feU within the U. States. 
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masses of pudding stone are found resting upon tbe sand 
stone, and rising nearly to tbe surface. Tbe appearance of 
tbis rock is somewbat singular. It is composed almosl 
entirely of rounded pebbles, from the sise of ounce balls to 
tbat of grape and canister sbot, adbering togetlier like so ma* 
ny small rounded magnets, with little or no intervening fine 
sand to act as a cement. Yet it is pretty firm. I hare seea 
lying on tbe beach masses of it as large as a half barrel, 
\vhich were difficirtt to break. The pebbles composing 
this rock are principally carbonate of lime, some, however, 
are quartz, felspar, and gneiss. Petrifactions of various 
kinds, particularly of shells and roots are occasionally found 
in this rock. At Lewistown the banks of the river sudden- 
ly rise to one hundred and fifty feet perpendicular. They 
are composed entirely of compact limestone, the strata are 
nearly horizontal. They have more the appearance of ail 
than of nature, and extend quite up to the falls, (a distance 
of eight miles,) so that the water when viewed from tbe 
edge of this bank, has more tbe appearance of faliiog into 
a great pit or chasm in the rocks than any thing else. Was any 
proof wanting to convince us tbat the water once rolled over 
the abutment atLewiBtown,and that the banks above that wew 
then no higher than they are now above the falls, tbe situa- 
tion in which the eypsum is found, affords, I think, a deci'* 
sive proof. It is found filling little cavities in the rocks, on 
the edge of this bank all tbe way fr4»m Lewistown to the 
falls, from one hundred to one hundred and fifty feet above 
the present highwater mark. It has an earthy appearanoSi 
is very soft when first broken out, but hardens on exposme 
to the air. As no gypsum is found in this neighbourhood 
except on this bank, it must have been deposited there by 
the water. I have seen one specimen distinctly crystalised. 
These little cavities in the rocks are numerous, most of tbeffi 
are filled with rhomboidal crystals of carbonate of lime, and 
on these rhomboidal crystals are occasionally found and de- 
posited those almost cubic crystals of carbonat of lime, the 
cuboide of the Abby Hauy. From the falls to Buffalo 
there is nothing remarkable in the appearance of the coun- 
try. The banks of the river are low, and its bed is rock, 
probably limestone. It is to be seen in most places on the 
hank of the river, rising a little above tbe surface of the 
water. At Black rock, just below Liake Erie, the banks 
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Mimewbat higher* Here the water glides down pretty 
dly over a bed of solid limestone. From the appear- 
) at tbia phce, and from various other reasons which I 
B DOt now time to state, I hare no doubt but at some 
lent period of time this northern extremity of Lake Erie- 
entire, and the waters of this and the upper lakes emp« 
themselves through a southern channel. 

3. Jfno LoeaKiy of ChrysoberyL 

Saratoga Springs^ July 29, 1 821. 

TO PBOrESSOE SILLIMAN. 

Dear Sir, 

hasten to inform yon of the discovery of a new locality 
Ikryeoheryl and Pristnaiie Mica, presuming that, as these 
eruB have not occurred very freouentiy in the U. States, 
ay afford you some gratification. They are found in a vein 
ranite which passes through gneiss ; the vein was dis- 
ated some years aeo, and fine specimens of laminated 
a and common schorl, (black tourmaline) which occur 
;reat abundance, and sometimes in beautiful, (though 
perfect,) crystals, were taken from it. The rock in 
di this vein is situated, is about one mile north from the 
b-rock springs at Saratoga, and forms a part of the prim- 
e region which approaches us from the north, and ter- 
laiee, or passes beneath the secondary, near this spot^ 
a sorface of this rock is somewhat elevated, and remains 
overed for the distance of from two to three hundred 
ds ; the vein is obsef^d to traverse its whole extent. 
Phe minerals which are found in this vein, are 
sL Felspar,-— this assumes more or less the crystaline 
n, and affords well defined crystals of adularia. 
U. Common schorl — ^this is in great abundance ; it is 
sdy in amorphous masses, from the size of an egg down 
liat of the smallest pin's head, it however, sometimes 
isesses a more regular form, presenting from two to five, 
more sides of a beautiful crystal, with a one or two sided 
nination, while the remainder is irregularly difiused in 
mass of its gangue. The colour is a shining velvet 
dr. h is perfectly opaque. 
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3d. Laminated mica — this presents itself usually in large 
irregular tables, with some inches of surface, but it 
likewise occurs in rhombs, having sides of two or three 
inches in extent, and is in some instances an inch in thick- 
ness ; it is as transparent as glass. 

4thly. Garnets — both common and precious garnets are 
found diffused among the other materials of the vein, but 
none as yet have come to light in a very perfect state. 

5thly. Chrysoberyl— this occurs in various forms; it 
usually presents two, three, or more sides, very perfect 
while the remainder, Uke the schorl, in the same vein, is dit 
fused in the same mass that surrounds it. Two or more of 
the perfect sides of a crystal are usually striated, sometimes 
parallel to its edge, but frequently the stris diverge from 
a line, drawn through the plane of one of the sides, at ao 
angle of about forty five degrees. It is of a greenish yetlcnr 
colour and is translucent. 

6thly. Prismatic mica — this has been very recently dii- 
covered ; it is beautifully transparent, and its delicate fila- 
ments strongly resemble those of the amianthus. 

1 shall do myself the pleasure of forwarding to you, by 
the first convenient opportunity, specimens of the above 
minerals. 

Yours, be. 

JOHN H. STEEL. 

Remarks. 
We have seen some specimens of the chrysoberyl, for- 
warded by Dr. Steel. They appear extremely like those 
of Haddam. Col. Gibbs, who has seen a full suite of the 
Saratoga specimens, concurs with Dr. Steel In th/B opinion 
that they are genuine. — Editor. 

4. New Locality of Manganese. 

TO PROFESSOR SILLIMAN. 

StV, 

I do not find noticed among the localities of manemeie 
in the United States, that of this neighbourhood. Duriof 
the late war, this article was at an extravagant advance % it 
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therefore desirable thtt the local existence of a mineral so 

sential to the chemist, the bleacher, and the potter, should 

generally known. The specimens accompanying this 

No. 1. Compact indurated manganese. Its colour is blue 
purple black — very heavy, fracture splintrv — fine grained 
d dull. It was analyzed by Woodhouse, (Coxes Med. and 
lil. Register of April 1805, p. 451,) but he was misinform- 
as to its locality. It is found in detached masses, from 
) size of a walnut to that of a man's head, on the head 
iters of Bear creek, Lehigh and Tobyhannah, on the 
'oad Mountain. 

No. 2. Brown frothy manganese. This is comparatively 
little specific gravity, of a spongy mammillary, and porous 
cture ; it is generally found in the bed of water courses. 
om friction with the finger it receives a high polish ; also 
m the Broad Mountain. 

No. 3. Grey oxid of manganese, with cellular cavities, the 
rfaces of which are covered with minute globules of a 
.lliant lustrei found imbedded in black earthy manganese of 
preasy feeling. From the Tobyhanna, near the turnpike, 
the broad mountain, it is sometimes found investing peb- 
^9 and cementing them in large masses. 
Very respectfully, 

Your obedient Serv't, 

ZACH. CIST. 
Wilkesbarre, Pa. May 10th, 1821. 

5. J^ew locality of Beryl. 

Unionvilhj Chester county^ Pa, May Ith,^ 

TO PROFESSOR SILLIMAN. 

Dear Sir^ 

I will briefly inform you of a locality of beryl which I dis- 
vered eighteen months since, and probably the most ex- 
isive that has been made public in this country. It is 
ind seven miles west of Westchester, New Linn township, 
what is called the Barrens, a serpentine ridge, extending 
arly east aqd west, with some interruptions, through a 
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great part of the state. The mineral is scalttored over Um 
surface, and for the most in irregular pieces, yet some tola* 
rable crystals are found, from a Ifew grains to 20 lbs. wei^ 
I am not yet able to give you all the information I ocNdd 
wish, but in a short time you may expect a more ptrttcohr 
account respecting it. 

RedpectfuUyyours, 

THOMAS SEAL. 

0. Notices of minerals and rotks chiefly in Berkshire^Mem, 
and contiguous to the unUers of the ufper Mudsom^ mi 
the lakes George and Champlain^ vnth oocasumsi n^ 
marks on other f ttfi^ectf ••^-'Editor. 

In a short tour for health in the latter part of last May aad 
the beginning of June, in company with Mr. S. F. B. Hone, 
ihrough a part of Berkshire and Vermont, and arodDdtbi 
waters of Lakes Champlain and George, and the appei 
Hudson, a few observations were made, which may possiUf 
be of some use to future travellers. They are presented, 
not as bearing, by any means, the character of thorovgb re- 
search ; they were merely such casual notioes as an invdid 
could make without much effort or sacrifice. 

Marble beds of West StodAridge and Ltanesborough^ Msol 

This is a part of the great northern region of white prim- 
itive granular limestone or marble, now so well knows 
throughout the United States. These beds are evidently a 
continuation of those in Fairfield and Litchfield counties.* 
in Connecticut, and possibly of those at Kingsbridge and on 
the Schuylkill, near Philadelphia. It was remarked hj 
Mr. M. that if primitive limestone thus extends, probably 
wittiout interruption, for hundreds of miles, there seems to be 
no good reason for regarding it as merely a subordinate rock; 
it would seem to be as truly a regular member of the series 
of primitive rocks, as the mica slate and gneiss in which 
these strata are generally imbedded. 

At West Stockbridge, as far as we had opportunities to 
observe, the primitive marble lies between strata of neiss, 
and therefore partakes of its direction, which is neatly rf. E. 
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ind S* W. and of its dip, which is to the east, at an angle 
generally over 45 degrees and often much larger. This 
marble is not all white ; much of it is grey, of various 
ibades, and nearits junctions with the other primitive rocks, 
it is much mixed with the mica quartz, he. which are found 
in tbero. The Lanesborough marble is generally spoken 
of as the whitest in America ; probably its finest specimens 
are not surpassed in this country, but we were disappointed 
io finding tiiat but a small part of it, comparatively, is of a 
pure white ; the greater part is mixed with dark colours, 
and many extensive ledges are of a gray colour. We found 
the workinen quarrying it under circumstances of conside* 
rable danger. The strata over their heads being in a sloping 
position like the roof of a building, and being also completely 
divided in the direction of tlieir length and breadth, by the 
natural seams between the strata, they were kept from fall- 
ing only by the feeble adhesion of the parts of the stone 
hselfi at the bottom and ends of the uncovered layers ; 
these being of the extent of some vards in breadth, and of 
many yards in length, presented, of course, an enormous un* 
supported mass, which gravity was constantly urging to its 
fall. We remonstrated with them as to the danger, and 
suggested to them the obvious and effectual expedient of 
props of timber ; they assented to the danger, but seemed 
▼ery little disposed to take any trouble to prevent the ac- 
cidents, which are the more probable to occur from the con- 
stant exertion of force, by implements and gun powder, at 
the bottom of these vast pendent ledges of marble. 

A trnaU cavern. It is but a short time since a small cav- 
ern was discovered between the strata of marble in one of 
the quarries at Lanesborough ; they accidentally opened 
into It, but the orifice is so small, that we could only with 
great difficulty, pass in, feet first, by lying nearly flat on one 
side, and thus pushing ourselves down, by the hands and cl- 
Imws. This narrow passage is however only a few feet in 
length, and when once entered, we could walk erect, with 
sufficient room in every direction. This cavern is only one 
hundred and fifty feet in length, and would scarcely be 
worth mentioning, were not the occurrence of caverns in re- 
^ons of primitive limestone a comparatively rare circum- 
stance ; they being much more frequent in transition and 
secondary regions. 

Vol. IV No. 1 . 6 



42 MisceUaneoui J^%tice$ of Amene€M 

This cavern is dirty and disagreeable, but is still wonb 
visiting, especially if the observer has not seen any thing of 
the kind on a larger scale. The floor is descending and 
slippery, from the mud and water, and it is rugged from the 
masses of rocks and stones lying upon it ; the water is con- 
stantly dropping from the roof, and every drop resoniMb 
with a distinct echo. The voice, especially when exerted 
in singing and hallooing, is prodigiously augmented, as iscoo- 
mon in other caverns. The quantity of stalactite and sinter, 
in the common forms of pendent and protuberant and pro- 
jecting masses, is very considerable ; its fracture preseati 
the usual concentric agate-shaped structure, but it is fool and 
dingy from the mixture of dirt, so that none of if, that we 
saw, is beautiful. A little trouble in blasting and breaking 
the rock at the mouth of this cavern would render it easQj 
accessible. 

It is well known that the materials for the walls of die 
city-hall of New-York were drawn from the quarries in die 
neighbourhood of West Stockbridge, and considerable use is 
made of the marble in the vicinity, especially in the monu- 
ments of the burying grounds. Our eyes were naturally at- 
tracted to these repositories of the dead, which, in all this re- 
gion, are marked by white marble monuments. IncMie 
village we were struck with a peculiarity, which, however 
out of place, we will venture to mention. There is in the 
burying ground in this village a very decent vauh, or tomb 
constructed in the usual form, with a door above ground—- 
but on the door there is a knocker. Among a moral and re- 
ligious people, we will not suppose this a mere freak of levity— 
a misplaced joke of the living upon the mute voice of the 
dead. What is it then ? Did the builder feel that a door 
even of a tomb is unfinished without a knocker ? A stran- 
ger incident rarely occurs to the traveller; not even the flag- 
staff on the tomb at New-Lebanon. 



«. 



Chlorite abounds in the region about Lanesborough. It 
is frequent in the loose pieces of quartz along the road, and 
is very well characterized. 

Mountain groups and ridges of singular grandeur and 
beauty occur in all the region from Litchfield to and around 
Williamstown and Bennington. In Pownal, the S. W. cor- 
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er township of Vermont, there is a mountain group of most 
nposiDg sublimity, with a richness (as we saw it,) of light 
od shadow rarely surpassed.* 

Tartuaus Slate^ singularly curved and involved, occurs 
mh the right of the road a little south of Bennington : it is 
roitb noticing as a curious specimen of the kind ; this slate 
ippeaxs very bla<^k, as if it were mixed with carbon. 

lAme stone of a dove colour occurs in continued ledges 
or many miles before coming to Bennington : it follows the 
general stratification of the country, and appears to be a part 
»f the great transition formation of limestone which contin- 
ues on to Middlebury, &c. 

Fluor epmTf (as we are informed by Bishop Brownell, 
prbo discovered it,) occurs in an iron mine near and east of 
Bennington ; we had not time to visit this place, nor the lo- 
cality of excellent manganese which exists in this vicinity. 
(Prof. HaU. Vol. HI. pa, 57.) 



j/ofe, and even the Baaaniie or Lydian itone^ 
lie scattered on the hills near the Hudson : we crossed 
these hills in passing to this river from Bennington ; we did 
not observe the mineral in place, but from its frequency 
and the geological structure of this region, (transition slate,) 
we presume that it may be found in its proper bed ; quartz 
crystals were also of (requent occurrence in the stones of 
the roads and fences. 

TeUow ochre of a delicate and bright colour, and formed 
in concentric bands like agate, also occurred on these hills. 

Veins of eryttaUzed calcareous spar exist at Baker's falls, 
inlaid in a black slate, and forming a striking feature, both 
by their contrast of colour and by their zigzag windings ; 
they are visible at a considerable depth through the water, 
and their ruins are abundant on the shores ; the slate in 
which they lie also effervesces with acids, as does that of 
Saratoga through which they are now digging the Northern 
CanaL 

* Mr. Mone made sketches of serend moantain scenes both here and on 
Lake Geoi^ and at Ticonderoga, and other placet. 
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Satin spar was obsenred by Mr. Morse at Glenn^s falls : 
It is in thin, delicate, but extensive reins, principally in the ' 
fallen rocks below the bridge ; generally it is of a brilliaat 
white, but sometimes it is black, although still retaining its 
fibrous structure. Crystals of Bitterspath^ well defined and |j 
glistening in the black lime stone, occur at Glenn's falls. 

Compact dove'Coloured limestoney apparently of the tnu- 
ition class, forms ledges at the head of Lake George, and 
the walls of old Fort Geerge are composed of it. In this 
limestone there is a singular feature. Its angles are round- 
ed and smoothed, as if by the wearing efiects of water, and 
(a circumstance which it appears much more difficult to ac- 
count for,) there are numerous holes worn into the solid 
rock, sometimes shallow and irregular, but frequently deep 
and cylindrical, and bearing a very exact resemblance to 
those which are common in the ledges upon which cataracti 
fall ; they appear as if they were produced by the same 
cause, namely, the wearing agency of water aided by smaH 
stones which it impels, in incessant vortiginous revolutiooi. 
If one were to judge from appearances, he would infer that 
a torrent of water once swept, with great impetuosity, 
through this defile, and wore these rocks as we now w&e 
them ; this supposition has perhaps nothing to support it 
except these appearances, and if we relinquish it, we have 
no agent to which we can attribute them, but the ordinary 
Wearing efiTects of atmospheric influences, which appear alto* 
gether incompetent to the production of these results. 

Quartz crystals in the islands of the south end of I^ake 
Otorge. — These are commonly obtained by visitors; tbey 
are now become much more rare than formerly, and those 
which are procured are small, although still very limpid and 
beautiful. On visiting the island called Diamond Islandi 
three or four miles from the village of Caldwell, and which 
has afforded most of these crystals^ we found them occur* 
ring in the same compact limestone which forms the ledge* 
at the head of the lake. This small island, scarcely cov^ 
ering the area of a common kitchen garden, is inhabited by 
a family, who occupy a small but comfortable house, and 
constantly explore the rocks for the crystals. These are 
found lining drusy cavities, and forming geodes in the lime- 
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; these ctvities are often briliiantly studded with them, 
oubtless it arose from their falling out by the disinte* 
D of the rock that the crystals were formerly found, on 
tores of the island and in the water. At present they 
carcely obtained at all except by breaking the rocks, 
mmediate matrix of the crystals seems to be a mixture 
3 granular quartz with the limestone ; it is impressible 
tel, but sometimes does not effervesce with acids.* The 
Js of this locality are of the common form, very lim* 
nd often contain a dark coloured foreign substance im- 
id in them* 

ystah of calcareous spar^ well defined and of considera* 
ze occur in the same rocks, sometimes with the quartz 
Js, and sometimes by themselves ; they appear to be 
ications of the rfaomboidai varieties. 

ry brtUiani rkonUnc wuuhm ofcaieareoUM spar also pre* 
bemselves in these rocks ; these masses are not crys- 
ut have the crystaline structure, giving perfectly rhom- 
I fragments with a high pearly lustre ; they are very 
and appear exactly tike the Iceland crystals, only 
tre not transparent. They seem to be the bitterspath. 
poor people on the island had no idea that the calcare- 
ystals were of any value, and had been in the habit of 
ing them away ; we took care to give them a different 
tiiion, and trust it may be useful to future visitors. 

fsials of Diamond Point. We nassed down the whole 
I of the lake, (thirty-six miles,) in a very small open 
-a fisherman's skiff, rowed by two men. We stopped 
ilace on the north shore of the lake, called Diamond 
, from the fact that crystals are found also at this place. 
I been recently opened by the man who lives on the 
, and who was our guide on the present occasion, 
tick and its associated minerab are the same as on the 
9 ooly we observed a greater variety of siliceous mine* 
^^portions of cakedony and horastone andante — ele* 
cavities occupied by quartz crystals, and some smgular 
$d portions, concentric and curved like agate, but 

* U commonW eflen-esocfi and feebly ficratcbes glass. 
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without beauty. It is probable that more research will dis- 
cover interesting varieties of siliceous and other minerals in 
the lime stone of the south end of Lake George* It would 
probably repay a good observer who should investigate it 
with industry and attention. 

Sands of Lake George. — ^At various places, we examin- 
ed the sands of the shores of this most beautiful kkSi 
Around its head, there is a good deal of magnetic iron sand, 
of a fine glossy black, and both here and in many other 
places, we found the detritus to consist almost entirely, of 
the ruins of primitive rocks, and of their imbedded and et* 
pecially of tlieir crystaline minerals. 

Limpid quartz, garnet, and epidote, are of most frequeirt 
occurrence, and when mixed with the black iron aand they 
have a pleasing appearance, especially when spread out oo 
paper and viewed with a magnifier. It is indeed somewiNi 
difficult to believe that the garnet and epidote, and proba* 
bly cocolite, often rich in their colours and highly transii- 
cent, are not ruby and chrysoheryL It would be woiA 
while to examine these sands more particularly, to aflce^ 
tain whether there mav not be gems among them, as Ae 
gems of Ceylon and of Brazil, and the hyacinths of Expal- 
ly in France, are found among alluvial ruins. Some sandi 
shewn us by Professor Dewey, at Williamstown, and whid. 
came from the great falls of the Hudson, thirty miles abovs 
Glenn^s Falls, are even more remarkable for richness and 
beauty than those of Lake George : they and all simikr 
sands should be examined with an attentive eye. 

Transparency and purity of the Waters of Lake Georgf* 
—The fact is notorious, and the degree in which it exisH 
is most remarkable : the bottom and the fish are seen at a 
great depth : the fishermen who rowed us asserted diit 
they could, at particular times, see the fish at the depth of 
fifty feet : if even half of this statement be admitted, it is 
sufficiently remarkable. The water is also very pure, sa- 
lubrious and agreeable to the taste. It is well known thit 
the French formerly obtained and exported this water for 
religious uses,* and that they called the lake St. Sacrt" 
ment 

• To be used as hbly water. 
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The cause of the transparency and purity of these waters 
is obvious. With the exception of small quantities of trans* 
ition lime stone, its shores, as far as we saw them, are com- 
poaed of primitive rocks, made up principally of siliceous 
and other very firm and insoluble materials. The streams 
by which the lake is fed, flow over similar substances, and 
the waves find nothing to dissolve or to hold mechanical^ 
suspended. Clay, which abounds around the head waters 
of uie contiguous lake (Champlain) and renders them tur- 
bid, scarcely exists here. It is remarkable however, that 
as we approach Lake Champlain, in the vicinity of Ticon- 
deroga, the waters of Lake George become, for a few miles, 
somewhat turbid, and near the efflux they are very much so 

HcBmatite. — Tbb mineral appears to abound in the prim- 
itive mountains around Lake George. They informed us 
at the village of Caldwell, that Emery had been discovered 
down the lake, and was used considerably for polishing, 
grinding, &c. We obtained some of this mineral from a 

Sromontory called Anthony's Nose,* a few miles south of 
^iconderoga, and nearly opposite to Rogers' Rock. It is a 
handsome and very well characterized hcematite ; it is com- 
pact, lamellar, fibrous, mamillary, botryoidal, &c. present- 
ing die usual appearances of this most valuable iron ore, 
wbieb seems to be far less common in the United States 
than the brown and black varieties. The colour and pow- 
der of this bosmatite are bright red. The people were un- 
willing to admit that it was not emery, since it polishes and 
grinds, but this is well known to be a property of hoematite 
AS well as of other forms of the oxid of iron. The hcema- 
tite of Lake George may very possibly answer for blood 
nUmeSj so much used in polishing gilded buttons, &cc. 

FUth red Feldspar and compact Epidote, — ^These mine- 
rals we observed on the western shore of Lake George, eight 
odiles from Ticonderoga. The felspar was in very large 
plates in granite, and the epidote in loose stones : the epidote 
nras of a very intense yellow, like that of chrome, but with 



* Tlie boatmen calM thif 
raveller miMt enquire for 
f the boatmen, who will of conrso be his ^lidev. 
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a shade of green. Other minerals of more common occur- 
rence, as garnet and black tourmaline, were obsenred here. 

PZtfm&agfo.— This mineral, of singular beauty, occarBoetr 
Ticonderoga, both massive and disseminated, in brilliut 
plates, in a large grained crystalized lime stone. It has bees 
mistaken for molybdena, a circumstance which, a few yeui 
ago, was common m this country. This locality we did 
not visit, nor the celebrated one of Roger's Rock,* when 
the cocolite is found. 

Magnetic Iron of Crown Point. — We were not aUe to 
visit this place, but we saw them working the magnetic 
iron, from its vicinity, in the forges at Ticonderoga* This 
iron ore is both rich and beautiful in its kind ; its struc- 
ture is granular and almost crystaline ; it has a briliistf 
black colour, and contains a yellowish imbedded mia- 
eral scarcely visible without a glass ; it resembles ooooiile, 
but is too soft, and at present we are not willing to give it t 
name. 

Mountains of Lake George.-^There can be no doubt tbil; 
whenever they are thoroughly explored, they will abundaadf 
reward the geologist and mineralogist. We, however, sas 
them only as picturesque objects; as such, they are cei1a» 
ly very fine. Particularly as we proceed north from tb 
Tongue Mountain, which is twelve miles from Caldwei. 
For twenty miles beyond this, on the way to Ticoodaop, 
the scenery combines, in an uncommon degree, both rich* 
ness and grandeur. The mountains are all primitive : ditj 
form a double barrier, between which the lake, scarcdy i 
mile wide, but occasionally expanding into large bays, winds 
its way. They are steep and precipitous to the very wa- 
ter's edge : they are still clothed with grand trees, and pos- 
sessed by wild animals — deer, rattle-snakes, and bean. 
They give, in some places, the most distinct and astonisk* 
ing echoes, returning every flexion of the voice with the 
most faithful response. We saw them hung with the sol* 
emn drapery of thunder clouds, dashed by squalls of wind 
and rain, and soon after decorated with rainbows, whose 

* This omi?!>ion arose from want of time and ^irant of health. 



Mineralogy^ Oeologyt fyc. 49 

\s did not surpass the mountain ridges, while they termi- 
l in the lake, and attended our little skiff for many miles, 
setting sun also gilded the mountains and the clouds 
borered over them, and the little islands, which in 
; numbers rise out of the lake and present green patch- 
' shrubbery and trees, apparently springing from the 
r, and often resembling, by their minuteness and deli- 
tbe clumps of a park, or even the artificial groups of 
en-house. Fine as is the scenery at the southern end 
e lake, and in all the wider part of it, within the com- 
of the first twelve miles from Fort George — its gran- 
is very much augmented, after passing Tongue Moun- 
and entering the narrow part, where the mountains 
I io upon you on both sides, and present an endless di- 
ty of grand and beautiful scenery. It is a pleasing re- 
on, that even after this part of the United States shall 
become as populous as England or Holland, this lake 
till retain the fine peculiarities of its scenery, for they 
K> bold, too wild, and too untractable, ever to be ma- 
ly softened and spoiled by the hand of man. 
lis digression, although not altogether in place in a sci- 
c Journal, may perhaps be pardoned by the reader, 
therefore we will presume so far as to add, that the 
are still hunted with success upon the borders of this 
.The hounds drive them from the recesses of the 
itains, when they take refuge in the water, and the 
imen easily overtaking them in an element not their 
seize them by the horns, knock them on the head, 
Iragging their necks over the side of the boat, cut their 
ts. There is a celebrated mountain about fourteen 
. from Ticonderoga, called the Buck Mountain, from 
icl that a buck, pursued by the dogs, leaped from its 
nit, overhanging the lake in the form of a precipice, 
vas literally impaled alive upon a sharp pointed tree, 
li projected below.* 

dUs of Ticonderoga. — After all the dilapidations of time 
»f man, Ticonderoga, with its mutilated walls and bar- 

fiis drcumstance was meDtioned to us by the mau wliose dogs drpve 
ick to Uiis desperate extremity. He stated, tlint he had .«ometiaies 
forty deer iu a season. 

iL. IV No. 1. 7 
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n^.k.'. \zfL - -h its ^cris.-e«47Sp« esiirotis. pceseots one of the 
nn^:? r::a '.- ^s^cT.'ra. H&cp^ty t&e Einisoo eround, ooiKli- 
cuTins i tsr-n cf %i:-:<:t «zx Bcsdred icivs, ud iDcloding the 
old F're'K-h lic^?. u ««II u ifte ktvi lad bamcks, has fiDeo 
into tL^ ha2ff« c:' i zectlo'iB. wikose sood sense mod jost 
ta^te v>i! c:-- p^rr:- : « 5t:«« r? be remored. This scene, 
fine in h* si'cn! iaeiJtT ^zA cnadetjr. and sdU finer in hi 
historic^ >;yy:l2ii^:u. Ecaj therefore eo down to posterity 
withofj: !Vther zzutZsucc. Our business with h b oov, 
boverer. cf a fa'.*iDr>!rr kic>:. Tbe rock of which the waDs 
and barracki of T!coQ<f«r«??a* are boih. is a black fclid 
romjnct lime stone. It abounds is this region, and coasti- 
"jtes the kdses on *i:e shorcf of the qpntieuous part of Ve^ 
mont. Its stratiScadoQ if aeariT borixonal, and it abooadi 
tviiri orzanized reruais;, coraliines, bivalves, Ice. At New- 
Shore nirn. ^hirh is imTiediateiT opposite to Tioondengi, 
'hf:y i::!orme^ •J5 that the water of tbe wells dog in Ab 
:ime stone i< oSen^i^e. and unfit for use. Hence the in- 
habirants u-e the water of the lake, and thej provide iee 
houiKra, that tbe water mar, in warm weather, be rendered 
'^teMy cool. 



7. Other Mineral LotalUieSf ^c, 

FIvor Spar near Proridence^ J?. /. — ^This new locality 
was dii^overed about a year since, in Seekonk, Mass. three 
quartern of a mile from India bridge in Providence, on tbe 
north Aide of the road, and a few rods from the house of 
Proff;«.«or Buriress. It occurs in a vein of quartz traversiBg 
;i ftienitir or srranitic rock which has been blasted to fom 
till; road, and the fragments of rock abound with this mia- 
i'riil. 1 1 occurs also in the rocks in the fields on the sondi 
idri of the road. This fluor, which was at first taken fat 
amf;thy^t, in of a deep purple : in tbe specimen forwarded 
to 11". by Mr. Thomm IL Webb there are no crystals. The 
phoffphorcHcenne by heat is of a lively green mixed with 
HpotH of red. It may perhaps be regarded as a chloro- 
phaiic. 

* I. '.fry where m th«; virinity callefJ, with qoaint brevity, Ti. 
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TPluor Spar in Tennestee. — Extract of a letter from H. H. 

Haydenj Esq. to the Editor. 

Baltimore J August 28M, 1821. 

This fluate of lime which I have sent you, was collected 
and brought to me by a young gentleman from Tennessee, 
who was graduated at our Medical University about two years 
since. He informed me that it was found in Smith Coun^ 
ly, Tennessee, where it was abundant : tliat it was known 
to the inhabitants by no other name than the blossoms of 
lead, of which it was considered a manifest indication : that 
considerable excavations had been made in search of lead, 
in cjoing which, the fluate of lime was discovered in isolated 
masses of various sizes, which were broken up and thrown 
upon the surface. From these he gathered the specimens 
wbich I have. 

As to its geological situation, I have no means of ascer- 
taining at present ; but beheve it to be in the primitive 
range, and if I remember correctly, be informed me that it 
occurred on the side of the mountain, and near the road 
leading to the Atlantic States. 

Of diis substance he brought me perhaps a dozen pieces, 
all of which are either whole or parts of cubes. The most 
predominant colour is that of a beautiful violet or purple, 
oome of a yellow, and filled with brilliant pyrites. Among 
tbem is a specimen of two cubes united, (though mutilated,) 
having the angles accuminated, and such as is represented 
in tbe Abby Hauy*s work, plate 32d, fig. 87, and wbich 
he terms, ** Chaux fluatee Bordei." Of this locality i have 
noj the smallest reason to doubt, being well acquainted with 
the gentleman ;* and moreover, I think the mineral the 
most interesting of the kind that I have yet seen from any 
part of the United States. 

Crystalized Gypsum. — We are indebted to William Lef- 
fingwell, Esq. for a very fine crystal from Ellsworth, Trum- 
bull County, Ohio. It is a very perfect rhomboidal crys- 
tal, or rather it is composed of two crystals united. It is 



* Dr. Magre. 
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about three and a half inches long by one and a half ia di- 
ameter. 

We have other specimens from Virginia : one was re- 
ceived from the late R. P. Barton, Esq. through Mr. John 
Grammcr, Jr. It is six inches long by one inch in diame- 
ter : its torm is that of a prism of six sides. It is from the 
Shannondale sulphur springs ; found in the bottom of tbemf 
near the Shenandoah River. It is found near considerable 
masses of lime stone : the crystals occur in groups which 
appear to shoot *^ from a matrix of clay, marl, and calca- 
reous earth." 

We have also received similar specimens from the same 
place, from Mr. Sanford I. Ramey, of the Senior Class in 
Yalo College. 

Crystals of gypsum occur in clay near Hudson. (Mr. 
Curtiss.) 

Native Yellotc Oxid of Tungsten. — We have omitted, for 
some time, to mention a fact which we ascertained a year 
or two since ; namely, the existence of the ore mentioned 
above, which we suppose to constitute a new species. 

It occurs incrusting the ferruginous tungsten of Mr. Lane^s 
mine, and occupying the cavities. It is not abundant. It 
is insoluble in acids, but readily dissolves in ammonia, from 
which it is precipitated by acids, white, becoming yellow. 

Tantaliie in Haddam rocks. — Dr. Torrcy writes, that a 
specimen of the granite of Haddam, Connecticut, which he 
sent to Count Wachlmeisten of Stockholm, has recently 
been examined by Professor Berzelius, and found to con- 
tain tantalite^ in a state resembling that of Finbo in Swe- 
den. The Haddam mineral occurs crystalized in small 
prisms in the same rock with the chrysoberyl. 

The Chrysoberyl of Haddam, — The genuineness of this 
mineral has been admitted by Hauy, Jameson, and other 
distinguished mineralogists to whom specimens have been 
sent ; but Dr. Torrcy writes — " The mineral found in the 
granite of Haddam, which is generally supposed to be chry- 
soberyl, and which I sent to Professor Germar of Hallo, for 
examination, he thinks is a new variety of beryl. The 
Fpecific gravity is only 2. 7. Before the blow-pipe it melts 
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Qto a milk-white enamel) and besides it is entirely too soft 
or chrysoberyl." 

In reply to Dr. Torrey, we remarked, that we imagined 
be mineral examined by Professor Germar could not be 
he enptalized chrysoberyl of Hadiamj whose character we 
uppose to be unquestionable. We suggested, that it might 
le a compact granular mineral, occurring in the same rock, 
nd which we suppose may be beryl in nuui. 

Dr. Torrey again writes that he believes the mineral 
rhich he sent to Professor Germar, wa^ not crystalized : 
lat the latter remarked, it should perhaps be called gran-- 
lar berylf and that it is doubtless the massive mineral to 
rhich we alluded. 

It has been already mentioned in this article, pa. 37, that 
le chrysoberyl has been recently found at Saratoga. We 
^ould mention also, that there is a locality of it in Haddam, 
%st of the river ^ and different from the one usually visited. 
I^e had specimens from Dr. Dart, two or three years ago, 
ut cannot name the precise spot. 

Plumbago from Korik Carolina, ^li is of a very fme 
uality, and appears well adapted both for crayons and 
ots. It occurs a few miles north of Raleigh, and exists in 
reat quantities. It has long been used in the vicinity as a 
igment. We are indebted for this information to the 
[on. Judge Johnson, of the Supreme Court of the United 
>tates ; and also for the most beautiful yellow ochre, from 
le waters of the Oconee in Georgia, and for a handsome 
oe grained greyish white marble well polished. This is from 
le waters of Broad River in South Carolina. Both the 
ist are abundant. 

Chromat of Iron. — A compact specimen, said to be chro* 
lat of iron, has been handed to us by John Wales, Lsq. It 
I from Wilmington, Delaware, but not having examined it 
\emically, we cannot answer for its genuineness. 

JIKcaeeous Jron—^Of extreme beauty, is found a few miles 
om Northampton. It has a high lustre, and is contorted 
ith delicate flexions, as if it had lain between the layers 
r mica slate, which we presume must have been the fact, 
^r. Hunt and Mr. W. C. Dwight of Northampton, have 
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favoured us with spcciinens ; and similar ones from Haw- 
lev in Mass. have been transmitted by Dr. Jacob Porter of 
Plainfield. This last is particularly beautiful, and is sprio- i 
kled with points of magnetic iron readily attractable, while 
the micaceous part, even in powder, is unaffected by the 
magnet. 

Chreen Foliated TaUj from Windham^ F^ermonL-^Thk 
mineral, communicated by Professor Hall and by Mr. 
Bradley of Yale College, is not inferior in beauty id the 
Venetian talc, and is well worthy of the attention of mine- 
ralogists. Good specimens have been transmitted by Dr. 
Jacob Porter from the soap stone quarry at Middlefield, 
Mass. and by Mr. Thomas H. Webb from Smithfield, IL I. 
The latter has a silvery appearance. 

Actynolite. — ^This mineral well crystalized and of goed 
colours, occurs with the talc at Windham, Vermont, also at 
Say brook, (Professor Hare,) and at Middlefield, (Mr. Cole- 
man, Tutor in Yale College,) at Cummington, (Dr. Jacob 
Porter.) The first mentioned, is as beautiful as that of the 
Tyrolese Alps, and much resembles it. 

Rose Quartz of Southbury^ Con. — ^This occurs abun- 
dantly, forming a large rock about eighteen miles from New 
Haven. It is of a lively agreeable colour, and is the same 
mentioned at pa. 298, vol. I. of this Journal. 

Crystalized CUoriie — Discovered by Mr. T, Nuttall, and 
communicated by Dr. Mead ; found near the falls of the 
Schuylkill. Its colour is a deep bottle green. It is folia- 
ted, mammillary, and botryoidal, and is found in a hornblende 
roek. 

Black Oxid of Manganese. — This useful mineral, of a 
very excellent quality, has been recently discovered by Mr. 
Calvin Pease, of Hillsdale, Columbia County, N. Y. The 
specimens are apparently very pure, and of such size and 
weight as imply a valuable mine of this substance. • Mr. 
Pease does not however, say in his letter where the mine 
18 situated — we presume in his vicinity. 
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Oxid of Titanium — Is found by Mr. Lane in the 
r of his mine at Huntington. The crystab are occa- 
f as large as the thumb, and larger. They are often 
lated, and possess in their fracture a hi^ resinous 
and a dark reddish brown colour. They often come 
irregular masses, and might then at first be mistaken 
net 

iluUe of Lead, — On page 173, vol. III. we mention- 
ymarkable argentiferous galena found at Huntington, 
Ijate'9 mine. Connected with this galena is an in- 
ion of sulphate of lead^ It is tolerably abundant, but 
rhere in crystals or in masses : it occupies merely 
r&ce and cavities of the other ores of lead. It gives 
c lead instantly by the blow-pipe, but does not efier- 
lor dissolve iti acids. According to Mr. Lane, it is 
' rich in silver as the galena. This, if correct, is we 
I a new fact ; but we have not examined the ore in 
spect. 

si TotirmaZtne— -Well crystalized in quartz, from Dr. 
, of Plainfield. 

', • • 
net. Man* — From the same. This remarkable mass is 
3 as a head, and composed entirely of garnets, individu- 
out a quarter of an inch in diameter. They are trape- 
and rhomboidal : often translucent and rich in col- 
nd truncated deeply on the solid edges. They ar^ 
to mere juxta position, or cemented by hyalin quartz. 

en JIfica, Hinsdale, Mass. — Dr. Jacob Porter. 

Webster has discovered Hyperstene in abundance in 
;inity of Boston. 

have many other localities on hand, and some of them 
Eciently interesting, but they must be postponed to 
r number. 
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Art. VI. — Notice of the Plants collected by Profeuor D. 
B. Douglass, of West Pointy in the expedittan tuufer 
Govemour Cass, during the summer o/*1820, around At 
great Lakes and the upper waters of the Mississippi: At 
arrangement and description^ with illustrative remarb^ 
being furnished by Dr. John Torret. 

Letter (com Dr. Torrey to Professor Doo^IaK. 

New-York, August 4, 1821. 

Dear Sir^ 

Inclosed I have the pleasure of sending you a cata- 
logue of the plants from the North-West, which you fo^ 
warded me some time since for examination. Many of the 
species are very rare, others are from entirely new locali- 
ties, and the whole are valuable in increasing our knowl- 
edge of botanical geography. To those species which are 
but little known or imperfectly described, I have added 
such remarks as I supposed would be useful. 

The Indian and popular names and localities are taken 
from your notes annexed to the specimens. 

With great respect, 

I remain your humble Servt. 

JOHN TORREY. 
Professor Douglass, 

West'Point Military Academy. 

CATALOGUE, DESCRIPTION, &c. 

DIANDRIA. 

Monarda allophylla Mx. ) (WUd Balm.) Savannah Por^ 
Mollis L.-Willd.-Ph. S tage. July 10. 
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TRIANDRIA. 

MONOOTNIilu * 

Fedia radiata Mc. ^ 

F'eknana radiata fVilld. > Gross Isle, May 22d. 

PI loeuita \radiata L. 8p. pL ) 

Iris lacustria MUt. Gen. 1. p. 23. Scape five to sU 
inches Ugh, about the length of the leaves. Radical leaves 
eusiform, one fourth of an inch broad. Mr. Nuttall discove- 
red this Iris in the same place where it was found by Capt. 
Douglass^— on the gravelly shores of the Islands of Lake 
Huron. 

Siqrfindhiund niucronatuni./Kr. Pluk. Phytorg. t. 61. f. 1 . 
Gross Isle, May 21. 

Etp k m a kr y kttet/rmn Pfof. thuglau to Uu EdUw^ daUd J^ewYork 

^Ug, SSy 1821. 

DearSir^ 

I ttOft he^ leaTe to obtenre, in Um first plaoe that the coUection of planle 
ifM Indo by a penOn, who, besides not being a profened botanist, was al- 
moet oontanUy engaged with other objects of research. The ibrmation oi 
an Bwliviuin, requiring mach leisure and frequent attention, could 
iwoily be expected, under such circumstances, and would not have been 
nndertakeny except in th6 exigency of havinc no professed botanist attached 
lo thn Expedition. Secondly, the region of country traversed by the £x- 
pditioo, |)ttrticularly that bordering upon Lake Superior and the upper 
mkHlmppif a$ well as a considerable portion of that on the Ouisconsin and 
PoK RiTWS and around Lak6 Michipn, is but indifferently rich in plants at 
best, and this collection is besides chiefly confined to such as flower in the 
course of the summer months. The deficiency I have endeavoured to sup* 
fly •• &r as possible by notes, particularly on the forest erowth, which I 
nrre interspersed in my Journal ; these however being at West Point, it is 
at present oat of my power to communicate them. 

FlnaUy, a part of the collection was injured by an accident on the Ouis- 
consin, in which my canoe was very nearly filled with water before it could 
be got ashore. The consequence of which was that nearly all the plants in 
tae case were completely spoiled before I was able to dry them. Such as 
the ocdWction is, however, the catalogue is entirely at your service, and I 
aMi glad that so much interest has been given to it by Dr. Torrey. The tcvu- 
lariajfofoliaia of this catalogue is the ^ant which 1 mentioned to you some 
Ume since, as efficacious in the cure of the Rattle-snake bite — Of this I have 
been witness, but the efficacy of the Pedkuiaris Canaderuis for the sariie 
purpose, 1 can only state from report. 

I remain, dear Sir, your friend 

and humble Servant, 

D. B. DOUGLASS. 

Vol. IV No. 1. 8 
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DiGTNIA. 

Panibum longiseiumJ^ Stem terete, smooth, a foot and 
ahairfiigh; leaves lanceolate, very large, (about an inch 
broad) subglaucous ; spike compound, resembling a pani- 
cle, dense, clandestine at base, somewhat nodding ; spike- 
lets alternate and opposite : calyx three-flowered, exterior 
valve very small, the others unequal, ovate acuminate, his- 
pid, each terminated by a long awn. 

Awns from one and a half to three inches in length. 

On the banks of Fox River, &c. August. 

Bromus ciliatus L, > ^^ p^^ ^^^^ ^ 

canaaensu Mx. > ° 

Arundo phragmites L. {Reed.) Near the head of the 
Mississippi. 

Elymus hystrix L ? Involucrum one to two-leaved, lat- 
eral, Knear, nearly the lengtli of the corolla. — With the pre- 
ceding. 

Atheropogon Apludoides Muhl, in Wild. Sp. pi. 4. p. 
937. Muhl Gram. p. 297. Kutt. Gen. I. p. 78. Chloris 
curtipendula Mx. This grass has certainly a two-valved 
calyx as described by Nuttall and Muhlenberg. The inner 
valve however, is almost setiform. Neutral flower pardy 
lodged in a grove of the inner valve of the hermaphrodite 
flower, two-valved, exterior valve with a very short awn be- 
low the apex, the other deeply cleft and two-awned. He^ 
maphrodite flower with lanceolate glumes, exterior one tri- 
fid, or with three short awns, interior one bifld. Authers 
blood red. Nuttall remarks that the neuter flower consists 
of one folded valve ; this however, did not seem to be the 
case in the specimens I examined. Hab. On the Ouis- 
consin river and the Mississippi generally. August. 

Oligostachyum. J^utL 1. c. Mr. Nuttall has described 
this plant very accurately and minutely in the work quoted. 
He discovered it on the plains of the Missouri. Capt 
Douglass found it in abundance on the Mississippi above 
Sandy Lake. 

TETRANDRIA. 

Comus canadensis L. On the River St. Mary's. 
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PENTANDRIA. 

MONOGYNIA. 

Batscbia canescens Mx, ^ /m n \ 

Anehusa canescens Muhl. Cat. > m ^ n , ^^'^''^'*-) 
A lutea minor &c.Gron. virg 19. ) Near Detroit. 

Menyanthes trifoliata L. Portage of Pt^ Keeweenah, 
Lake Superior, June 26th. 

Pulmonaria virginica L, Black Rock, May 2d. 

Primula farioosa L. MuhL Cat, Leaves abovate-spata- 
late, crenately toothed, under surface covered with a yel- 
lowish green powder. Corolla lilac coloured, segments 
two parted. On a careful comparison of the American 

Slant with specimens of P, farinosa^ from Germany and 
Tofway^ I can find no difference except that the leaves are 
more toothed than crenate in the former. Shores of Lake 
Huron. Mr. Nuttall found it in the same place, but not in 
flower, and Mublenburg states in his catalogue of North 
American plants that it grows in Canada. It is a rare plant 
in this country and is not described in Pursh's Flora. 

Lysimacbia ciliata Mx. Sandy Lake and Upper Mis- 
jftissippi generally. 

Fblox divaricata L. Black Rock, May 2d. 
Campanula rotundifolia L. St. Louis and Upper Mis- 
sissippi. July. 

Caprifolium parviflorum Ph. 

OTOcteosum Mx. 
Loniceraparviflora Lam.P£rs . 
diorca L. Act.-Willd. 
wiedia Murr. 
Diervilla Tournefortii Mx, '\ 
kumilis Pers. I 

canadensis Muuh. > Savannah Portage. July. 

lutea Ph. j 

Jjonicera Diervilla L, J 
Ribes lacustre Ph. ) Shores of LakeHu- 

axycanthoides B, lacustre Pers. ) ron. 

Floridum Willd. 
rocurvatum Mx. ^With the preceding. 

pennsylvanicum Lam 



On a primitive peninsu- 
la near Deadman's 
river, Lake Superior 
June. 
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Tkiqtnia. 

Trillium ercctum Wittd.^airopurpureumPn. l.Bi«ckRock 
T. rhomboideum a Mx. IMav 3d 

Grandiflorum. Saltsh. in Parad, Lond. ) With the pre- 
T. rhomboideum and grandiflorum Mx. > ceding. 

HEPTANDRIA. 

Trientalis europaea B. angustifolia* ^ {Schoshogonidsh.) 
.Americana Ph. > Shores of Lake Ho- 

Europaa B. Americana Nutt. ) ron, May 28th. 

OCTANDRIA. ' 

QSnothcra biennis L. Upper Mississippi generally. 
Epilobium spicatum Lam. Pers, Muhl. Cat > St. Louis 
Angusiifolium L. et plur. auct. ) River, be. 

Acer saccharinum L. Shores of Lake Huron. 

DECANDRIA. 

MoNOGYNliL. 

Arbutus Uva ursi L. (Kinni-kinnik,) Smoked by tbe 
Indians as a substitute for tobacco. The Arbutus is seldom 
used by itself, though it forms the principal ingredient in 
the composition called Kinni-Kinnik. The bark of Co- 
mus sericea, and of several other plants are generally mixed 
with it, though a little tobacco is preferred. Pursh says the 
Indians of the Missouri call it Sacacommis. 

Andromeda polifolia B. rosmarinifolia.* Leaves linear, 
revolute. This variety is perhaps the A. polifolia a. angus* 
iifolia of Aiton, and Pursh, and is probably a distinct spe- 
cies from A. polifolia of Europe. It is not uncommon in 
New-England and in the northern parts of the state of New- 
York, growing in sphagnous swamps, and on the borders of 
mountain lakes. 

Ledum latifolium Ait. Wittd. [Labrador tea^) Shores 
of Lake Superior &c. June 19. 
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lia glauca ^%L Willd. With the preceding, 
la rotundifolia L. Savannah portage, July 10th. 

DiGTNIA. 

k diphylla L. Shores of Lake Huron May 10th. 
dla cordifolia L. {Paa-sewung.) Root mucilagi* 
Petals lanceolate acute, attenuated at the base, 
srved. Shores of Lake Huron. 

Pentagtnia. 

sthim ft. sp. Cespitose, pubescent. Leaves Ian- 
oblong erect, acute shorter than the joints : flowers 
; terminal peduncles ; leaflets of the calyx oblong ; 
>bovate two-cleft twice the length of the calyx. San- 
May 8th. About eight inches high, 
species is allied to C termifolium of Pursh, but the 
ire much broader, and the calyx obtuse. The pe- 
only twice instead of thrice the length of the calvx. 
e C ^/ufmo5um of Nuttall, it has also much aflinity, 
plant is much larger and mseous^ and the capsule is 
he length calyx, while in our plant it appears to be 
uid shorter than the calyx. 

ICOSANDRIA. 

MONOGTNIA. 

as virginiana L.mUd. > g^^^^^ ^^ ^a^^ jj^^^„ 
rasus mrgimana Mx. ) 

— Depressa Ph. With the preceding. 

PCNTAGTNIA. 

egus pyrifola Ait. WiOd. {Wild Apple.) Detroit, 
th. 

— punctata Ait. Willd. With the preceding. 

6 ovalis Willd. arl. ) On the river St. Ma- 

^spilus Amcbanchien. Walt. J ry's 
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POLTGYNIA. 

Rosa parviflora Ehrh. Willi. On Lake Superior. 
Julv 4th. 

Kubus saxatilis B. canadensis Mx. Head of the Missis- 
sippi. Swamps. 

Ueum rrnde L. Shores of Lake Huron, May 30th. 

Potentilla mnserina L. Near Detroit. 

peonsylvanica Mx. Willd. > Willdenow and 

Geum agrimanoides Ph. ) Ptursh quote as a 

synonim of this plant the O. Pennsylvanica of Gmelios 
Flora Sibirica, 3. t. 34. f. 1, but the figure is altogether un- 
like our plant, and does not agree with Michaux's descrip- 
tion of it. Willdenow however, remarks, "Planta sibirca 
majus est glabra sed foliorum florumque structura eadem af 
in Americana" ! Sp. pi. 2. p. 1099. 

POLYANDMA. 

MoNeOTNIA. 

Actaea Americana PA. ) 

Rubra Willd. > Shores of Lake Huron. 
Spicata Mx. j 

Sarracenia purpurea L. (Ko-ko-koh Mokann. Owk* 
Mockasin.) Point Keewenah, Lake Superior, June 26tb. 
Cyamus luteus Mutt 1 The only difference 

Flavicomag Salisb. Ph. I Willdenow makes between 
Nelumbium luteum Willd. >his N. speciosum and lute* 
Jfymphza J^elumbo Walt. | urn is that the former has 
M ^elumbo Bl. J hispid peduncles and peti- 

odes, and the latter smeoth ones. He however describes a 
variety of the N. speciosum with smooth peduncles and pe- 
tioles, and the American plant according to Nuttall and the 
present Prof. Barton had them sometimes partly muricate. 
Hence there seems to be but little difference between the 
two species. The colour of the flowers, unless there are 
other distinctive characters, is not of much consequence. 

Found in great quaotities near Sandusky Bay, west enr^ 
of Lake Erie. 
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PENTAGYNIA. 
Aquilegia canadensis L. Near Detroit. May^ 

POLTGITNIA. 

Ranunculus fascicularis Muhl, Cat.-^Big. FL Bosi, 
Near Detroit. 

sceleratus L* With the preceding. 

DIDYNAMIA, 

Gtmnospebmia. 

Stacbys aspera Mx. Ph. excl. syn. The S. ienuifolia of 
Wind, is placed as a synonym to this species by Pursh, but 
Muhlenberg makes them distinct in his catalogue. Speci- 
mens of S. tentdfolia sent from N. Carolina by Mr. Schwei- 
netZy appear quite different from the aspera. The short de- 
scription of the former by Willd. will agree equally well 
with either. Ontonagon river, June 30th. 

Hyssopus anisatus Jfutt. Oen. 2. p. 27. > Stem obtuse- 
Stachysfomiculum Ph. 2. p. 407. ) '7 four-angied 
leaves ovate-cordate, with large accuminate serratures, 
hoary beneath. Flovlrers in a dense somewhat interrupted 
spike. Stamina and style excert. Savannah Portage. 
July. 

First discovered on the plains of the Missouri by Mr. Nut- 
talL 

Verbena hasitata L. Upper Mississippi, generally. 

ANGIOSPERtflA. 

Bignonia radieans L. Near Sandusky Bay. 

Bartm coccinea L. > j^ Detroit 

Enehronia coccinea Nutt. ) 

Pedmilaris canadensis L. Near Detroit. Said by the 
Indians to cure the bite of a rattle-snake. 

— — — gladiata Mx. Shores of Lake Huron, May 30th. 

Lcinnea borealis L. Near White Fish Pt. Lake Supe- 
rior, June 19th. 

Gerardia Pedicularia L. Willd. Ouiscoi^sin river, Aug. 
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Tetradtnamia. 

A rabis rhomboidea Per«. > ^.purpurea* Smooth: 
hulbosa MuHL. ) root bulbous grasiikted 

leaves rhomboid ; the superior ones with large repaod teeth, 
inferior ones in very long petioles, obsoletely toothed, co^ 
date. Flowers corymbose, pale purple, as large is in 
Raphanus saiiviis. About ten inches high. Cardamias 
rotundifolia Mx f 

Jyrata L. Banks of Lake Huron, June 5th. 

diphylla Mx. {Indian pepper.) In the same 

place. 

MONADELPHIA. 

Lobelia claytoniana Mx. Savannah Portage. 

DIADELPHIA. 

Petalostenum violaceum Mx. ( *». • .*^ . . , c a^ 
Dalea violaeea Willd. ( M'ssissippi. below Sandy 

) Lake. 

villosum JVuit. Gen. 2» p. 65. Petals 5, nearly 

equal alternating with the stamens. Calyx Gve-tootbed. 
Grows with the preceding species. First discovered by 
Nuttall on tlie banks of Knife River, near Fort Mandao, 
Missouri. 

Polygala paucifolia Muhl. Willd. Shores of Lake Hu- 
ron. 

Vicia Douglassii.^ Spikes many flowered, somewhat 
retrorsely imbricated, shorter than the leaves ; stipules 
ovate-lanceolate, entire, leaflets numerous, (5 to 6 pairs) 
ovate oblong, mucronate, slightly pubescent beneath. 
Resembles V. cracca. Sandusky Bay. May 8th. 

Pisum maritimum L. Sandy Point, Lake Superior, 
July 4th. 

SYNGENESIA. 

Liatris squarrosa Willd. Stem erect, smooth, about two 
feet high* Serratula squarrosa Li. Leaves very long and 



 /' 
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narrow, smooth, slightly scabrous on the margin. Raceme 
about six-flowered, flowers approximated, on short pedun- 
cles, caljrx containing twenty florets, subcylindric, squambse 
below ; scales ovate mucronate, a little ciliate, interior ones 
foliaceous. Segments of the corolla linear, villose witliin. 
West shore of Lake Michigan, August 27th. Allied to L. 
graminifolia. 

' scariosa Willd. > Stem simple, three feet high, 
Serraluta scariosa L. ) nearly smooth. Leaves lance- 
olate, very smooth, and the upper surface a little shining. 
Flowers in a long dense spike, very numerous, (40 to 70,) 
on short peduncles : calyx twenty-twenty-three flowered ; 
scales spatulate, obtuse, membranous and coloured : pappus 
a little longer than the villous seed ; corolla deeply cleft, 
smooth, wi£ diaphanous punctures. West shore of Lake 
Michigan, August 27th. 

Erigeron bellidifolium Muhl.- Willd. ') -^r r\ . -. 
pllchellMMMx. 5 Near Detroit. 

GYNANDRIA. 

Neottia cemua Willd. > r> . . rr i lu-- i.- 
Ofhry, cemua L. ] ^«»^ «h°" ''^^^^ Michigan. 

Calopoeon pulcbellus R. Brown. ^ Portage of Pt. Kee- 
Cyiiioti{ftifii|itf/c&e//umSwARTZ. > weenah,LakeSupe- 
lAmodorum tuberosum L. Mx. ) rior, June 26th. 
Cypripedium spectabile Swartz. ^ Point Keeweenah, 

album A.IT. >Lake Superior, June 

canadense Mx. ) 26th. 
' pubescens Willd, {Mockasin flower.) Prcsque 

Isle, June 5th. 

calceolus Mx. 
calceolus B. L. 

MONOECIA. 

Hexagtnia. 

Zizania palustris lAn^ Mautiss. 295. Sp, pi. 1408. Willd. 
sp.pL 4. p. 395. Muhl. Gram. p. 271. Sckreb. Gram. t. 
20. 2d. quatica Lamb, in Lin trans 7. p. 264. Pursh. 1. 
p. 60. SL p. 210. Gron. virg. 148. Z. clavulosa Mx. 1. 
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p. 75. MuHL Gram. p.270. Willd. sp. pi. 4. p. 384.«— 
{fVild rice — Water oats.) Abundant in the sballow riven 
which fall into the Great Jliakes, but in the greatest luxmi- 
\. ance and plenty iq Fox rjver. 

POLTANDRIA. 

Quercus alba Z#. St. Louis and the upper MississippL 
This was the first oak seen after leaving Michilimakinak. 
Fagus femiginea Ait.-'Willd. Shores of Lake Huron. 
Betula nigra L. Savannah Portage. 

MONADELPHIA. 

Pipus balsamea L. ) Mississippi, above Sandy 

Mies balsamifera, Mx. arb. > lake. 

nigra Lamb, > On the Mississippi, and near St. 

denticulata Mx. > Louis. 

banksiana Lamb, > Near the head of the Missis- 

rupestris Mx. arb. y sippi. 

Thuya occidentalis L. River St. Mary's. 

Euphorbia corollata Ait, 

PIO^CIA. 

DiANDBIA. 

Salix lucida Muhl.-Willd, Shores of Lake Superior. 

incana Mx. Shores of Lake Huron. This species 

is omitted in Pursh's Flora Amer. 

OCTANBRIA. 

Populus balsamifera L. Savannah portage. 
trepida Willd. With the preceding. 

grandidentata Mx. ) t *u i 

— tremuloides Mx. I '" '^« «*""« P'*"^*' 
Shepherdia canadensis Mutt. Shores of Lake Huron. 

Hippophae canadensis L. 

MoNADELPHIA. 

Juniperus communis L. Near Chicago. 
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« 

prostrata Pera. Synop. 2. p. 633. MukL Cat f p* 98. 

repent Nutt. Stem prostrate ; brapches ninoing eight 

or ten or more feet along the ground ; leaves imbricate io 

four's, ovate submucronate, bearing a gladulous depression io i^ 

the middle. Berries larger than in the L virginiana, but nearly 

of the same smell and taste. On Lake Huron, where it was 

also observed by Mr. Nuttall. 

Taxus canadensis WUld. f r\-. ♦u c* t ^ • • 
baccata minor Mx. J On the St. Louis nver. 



Abt. VII.— -Lif^ of Plants growing spontaneously in Uteh- 

field and in its vicimty. 

[Commonicated by Mr. John P. Bn^ce.] 

MONANDRIA. 

DiGTNIA. 

Calltriche. 

1. hiterophylla (Ph.) 
vema Muhl. 
aquatica Big. 
In a ditch near WolcottvillB manufactory. June. 
Cinua. 

1. arundinacea L. 
Shady Swamps. August 

DIANDRIA. 

MONOOTNIA. 

Utriadana, 

1. vulgaris Ph. et Bio. 
macrorhyza N. T. Cat. 

Streams of the Little Pon v. v. Aug. Tellow. 

2. comuta Mx. 

Spagnotts SwampSy near the Cranberry pond. Aug 
Tellow. 
Oraiiola. 
1. aurea Muhl. 
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officiDalis Mx. ? 
Wet places. Aug. Tellowish white. 

2. virginica L, 

Wet places. Aug. Purple. 

3. neglecta Torret, N^ Y. Cat. 
pubescens Eaton. 

Borders of the Bantum Lake. Aug. Tellow. 
Veronica. 

!• serpyllifolia L. 
Streets and pastures. Blue. May. 

2. beccabunga 
Brooks. June. Blue. 

3. sentillata L. 

Wet places, near streams June. Blue. 

4. arvensis L. 

Dry places in streets. May. Aug. Blue. 

5. peregrina Sm. 

' Cultivated fields. May. White. 
Lycopus. 

1. £uropaeus L. 

Wet places. Aug. White. 

2. Virginicus £, 

With the last. Aug. White. 
Monarda. 

1. didymaL. 
Near old garden spots. July. Red. Introduced. 
ColUnsanta. 

1. Canadensis L, 
Woods. Aug. Yellow. 
Fraxinus. 

1. discolor Mx. f. 
americana. Woods. May. 

2. sambucifolia. Wild swamps. May. 
Circaea. 

1. Lutetiana jL. Moist woods. May. White, 
var. alpina. With the last. 

DiOTNIA. 

Anthoxanthum. 
l.odoratumL. Meadows. May.. June. 
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TRIANDRA. 

MONOGTNIA. 

Sisyrinchium, • 

1. aoceps Lmk. Wet meadows. June. Blue. 
Iris, 

1. Virginica L. Near streams. June. Blue. 

2L Versicolor L. With the last. Blue. 
Xyris. 

1. Jupicai Mx. 
Caroliuiana Ph. 
flava Eat. 
Border of the Bantum Lake. Aug. Yellow. 
Schoenus. 

1. albus L. 
Rbyncbospora alba 

Spagnous swamps of the Cranberry pond. Aug. 

2. glomeratus L. 
K« glomerata. 

Wet pastures. July. 

3. mariscoides Muhl. 
Borders of Ponds. Aug. 
Cyperus. 

1. parviflorus Muhl. Banks of ponds. Aug. 

2. strigosus L, Wet pastures. Aug. 

3. poeformis. Pu. With the last. Aug. 

4. mariscoides. Sprengel. 
Scirpus cyperiformisMDHL. 

Mariscus cyperiformis. N. Y. Cat. et Stn. 
Dry sandy fields. Aug. 

5. inflexus. Muhl. 

uncinatus. Ph. Banks of ponds. Aug. 

6. bicolor. Babton. With the last. Aug. 

7. diandrus. Tor. N. Y. Cat. With the last. Sepr. 
Dulichium. 

1. spathaceum Rich. 
cyperus spathaceus Wild. 
In swamps, near ponds. Aug. 
Seirput, 

1. tenuis. Willd. Overflowed places. June. 

2. capitatus. L. Borders of ponds. July. 
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3. trichodes. Muhl. Overflowed places. Jalj. 

4. intermedius. Muhl ? Wet places. Aug. 

5. capillaris. Muhl. Sandy fields. Aug. 

6. lacustris. Borders of Dog pond. Groshen. Jmx 

7. acutus. Muhl. BordeVs of ponds. June. 

8. debilis Ph. et Muhl. Sandy borders of the Gm 
Pond. Sept. 

9. autumnalrs. Muhl. With the last. Sept. 

10. Americanus. Pers. 

triquetus Mx. Marshes near ponds. July. 

11. palustris L. Borders of ponds. July. 
Eriophorum, 

1. Virginicum L. Cranberry pond swamps. 

2. angustifolium L. With the last. July. 

3. vaginatum Guad. 

cespitosum Ph. With the last. April. 
Tricophorum. 
1. cyperinum Pers. 

Enophorum cyperinum L. 
Wet meadows. July. 

DiGTNIA. 

asperifolia Mx. Woods* May f 
Pantcum. 

1. elaucum L. Cultivated grounds. Aug. 

2. Urus-galli. L. With the last. Aug. 

3. Latifolium L. Woods. June. 

4. pubescens. Muhl. Pastures. July. 

5. discolor. With the last. July. 

6. nitidum. Lmk. Pastures. July. 

7. agrostoides. Muhl. Wet meadows. Aug. 
6. geniculatum. Muhl. Borders of ponds. Aug. 
9. capillare. L. cultivated grounds. Aug. 

10. lanuginosum Ell f Mount Tom. June. 

11. nervosum Muhl ? Pastures. July. 

12. depauperatura. With the last. July. 
Digiiaria, 

1. sanguinalis Muhl. 
Panium sanguinale L. 
Streets. Aog. 
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2. paspalodes. Mx. Sandy streets. Aug. 
Patpalwm. 

ciliatifoliuni. Mx. Barren pastures. Sept. 

diehotoma Mx. Sandy streets. S^pt. 
Jilopeeurtii. 

1. pratensis L. Meadows. June. Introduced. 

2. geniculatus. Muhl. Wet places. June. 
Phalarii. 

1. arundinacea. Mx. Wet meadows. Aug. 
Milium. 

pungens. ToRRET (MSS.) Mount Tom. May. 
Jlgrotiii. 

1. alba. L* Meadows and streets. July. 
Var. purpurascens. Near Streams. July. 

2. vulgaris. Sm. Meadows. July. 

3. Mexicana. Muhl. Wet meadows. Aug. 

4. Virginica. Muhl. Streets. Sept. 

5. diffusa. Muhl. Wet meadows. Sept. 

6. setosa. Muhl. 
racemosa. Mx. 

Polypogon glomeratus. N. T. Cat. Swamps, of 
the Cranbernr pond. Sept. 

7. tenuinora. Muhl. Shady places. Sept. 
MMenbergia* 

1. erecta. .Schreb. Wet woods. July. 

2. diffusa. Schreb. Streets. Sept. 
Leersia. 

1. Oryzoides. Swarts. Swamps. Aug. 

2. Virginica. Wild. Wet woods. Aug. 
Trichodium. 

laxiflorum. Mx. Meadows and streets. Aug. 
PUewm. 

pratense. L. Meadows. July. Introduced. 
Jlira. 

1. oblnsa. Mx. 

truDcata. Muhl. Wet meadows and near streams. 
Jane. 

2. pallins. Muhl. Var. Afistata. Pine Island Swamps. 
June. 

Elymut. 

1. bystrix Zr. Wet woods. July. 
V6i.. IV No. 1. 10 
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2. Canadensis. Wet pastures. Aug. 
Eleusine. 

Indiea. Mx. Waterbury river turnpike. Sept 
Triticum. 

repens L. Grass plots. July. 

Var. Aristata Pers. Meadows and hills. July. 
Briza. 

canadensis. Swamps. July. 
Daciylis. 

glomerata L. Meadows. July. 
Poa. 

1. annua. L. Fields be. April to Sept. 

2. nervata. Muhl. Swamps. July. 

3. hirsuta Mx. Sandy fields, near the Waterbury river. 
Sept. 

4. trivialis L. Wet meadows. June. 

5. pratensis. L. Meadows. May. 

6. compressa* L. Woods. June. 

7. palustris. Muhi,. Wet meadows. July. 

8. knerva. Torrey (Mss.) Banks of the Bantum. May. 

9. elongata. Torrey. (Mss.) Swamp at the head of the 
Sherman brook. July, 

10. aquatica. Wet meadows. July. 
JVindsoria. 

pallida. Tor. N. T. Cat. Swamps. July. 
Festuca. 

1. teuella. Willd. On rocks. June* . 

2. elatior. L. Meadows. July. 

''^S. fluitans, L. Overflowed grounds. July. 

4. nutans. Willd. Woods. June. 

5. palustris. Schreb. Pastures. June. 
Bromus. 

1. secalinus. L. In green fields. Aug. Introduced. 

2. pubescent. Muhl. Woods. July. 

3. canadensis. Mx. 

ciliatus. L. Moist woods. July. 
Danihonia. 

spicata. Nutt. 

avena spicata L. Dry hills and fields. July. 

* A new species cf Festuoa, as yet not well examined, is fooiMl di 
from F. fluitans. in having; acute glumes. 
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-Arundo. 

canadensis Mx. 

cinnoides Muhh Wet places by ri?ers« July. 
Andropogon. 

1. purpurascens. MuhL Rocks. Sept. 

2. fuscatos. L. Fields. Sept. 

Tbigynia. 

Lochia. 

1. major. L. Dry hills. Aug. 

2. minor. L. Sandy fields. Aug. 
Mollv^ot. 

verticillata L. Sandy fields. Aug. White. 
^uervia. 

canadensis L. Rocky hills. July. 
Proserpinacea. 

palualris. L. Ditches near ponds. July. 

TETRANDIA. 

MONOGTNIA. 

Plantago. 

1. major. L. Fields be. July. 

2. lanceolata. L. With the last June. 
Hoiutonia* 

cerulea. L. Pastinres and meadows. May to Aug. 
blue. 
MRtchdla. 

repens. L. Pine woods. June. 
. Cephatanthus. 

occidentalis. L. Near streams. July. White 
GfoZitim. 

1. tinctorium. L. Swamps. July. White. 

2. asprellum. Mx. Wet Meadows. July. White. 

3. trifidum. Willd. Swamps. July. White. 

4. aparine L. Hedges. May. White. 

. 5. triflorum. Mx. Woods. July. White. 

6. circaegans Mx. Woods. July. Purple afid white, 
var. lanceolatum N# Y. Cat. With the last July. 






sylvestris L. Road sides Bradle3rviile. Aug. blue. 
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Comus. 
L canadensis. L. Pine swamps. June, White. 

2. Florida. L« Woods, (not common^ May. Whiter 

3. sericea. Willd. Swamps. June. White. 

4. circinata 1. Her. 

tomentulosa Mx. Rocky woods. June. White. 

5. alba. Willd. Swamps. White. June. 

6. paniculata THer. Borders of fields. June. White. 
Pothoi. 

foetida. Mx. Wet meadows. April. 
Isnardia. 

palustris. L. 
Ludwigia palustris. Ell. 
nitida,Mx. In ditches. Aug. 

DiGTNIA. 

Hamamelis. 

Virginica L. Woods. Oct Yellow. 

Tetragtnia. 

Ilex, 

canadensis Mx. Pine Island swamps. May. Greea. 
Sagina. 

procumbens. L. Brooks. June. 
Potamogeton. 

1. perfoliatum. L. In pond, (as are all the following 
species.) July. 

2. fluitans L. July. 

3. nutans. L. July. 

4. lucens Mx. July. 

5. gramineum Mx. 
pauciflorum. Ph. July. 

PENTANDRIA. 

MONOOTNIA. 

Cynoglossum. 

officinale. L. Road sides. May. Blue. 
MyosotiB 

1. virginiana L. Damp woods. July. 
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2. arvensis. L. Mount Tom. May. White. 
LgMtmaekia. 

!• racemosa. Mx. 
stricta. Ait. 
bulbifenu Curtis. Swamps. July, YeUow. 

2. thyrsiflora. Mx. 
capitata Ph. 

Swamps near the Sherman brook. June. feUow. 

3. quadrifolia L. Meadows. July Yellow. 

4. ciliata. Mx. Hedges near streams. July. Tellow. 
MenyanikeM. 

trifoliata. L. 
Swamps of the Cranberry pond. June. White. 
ViUania. 

lacunosa. Neut. 

Menyanthus trachysperma. Mx. 
Lakes and ponds. Aug. Tellow and white. 
Cowsohndut. 

sepuim L. Borders of fields. July. White. 
Datura. 

stramonium L. Road sides. Aug. White. 
Verbatcum. 

1. Thapsus L. Road sides and old fields. July. Yellow 

2. Blattaria L. Road sides. July. Yellow. 
Azalea. 

1. nudiflora L. Rocky woods. May. Red. 

2. viscosa L. Swamps. July. White. 

var. pubescens. Swamps on hills. July. White. 
Solanumm 
1 . dulcamara. L. Hedges. July. Blue. 
2- nigrum. L. road sides. July. White. 
Phy$alu. 

Pennsylvanica. L. Street s. South Farms. 
YeUow. 
Lonieera* 

parviflora Pers. 

dioica. L. Pastures. June. Red. 
Xylotteum. 

ciliatum. Pine Islands. May. Yellow. 

humilis. Pers. Hedges and woods. June. Yellow. 



78 Xotiu of PlanU gromng in LUchJUld. 

Campanula. 

1. rotundifolia. L. Rocks of Canaan falls. Julj. Blue. 

2. amplexicauiis Mx« 

perfoliata. L. Sandy hills. July. blue. 

3. erinoides. Mubl. Wet meadows. Aug. White. 
Lobelia, 

1. Claytoniana Mx. 




Goshen. Aoj. 
Blue. 

4. inflata. L. Pastures. Aug. Blue. 

5. cardinalis. L. Borders of Brooks. Aug. Scarlet 

6. siphilitica. L. Ditches, Salisbury. Aug. Bkie. 

7. Dortrnanna. L. Northlborder of Bantum Lake. Julj. 
Blue. 

Triosteum. 

perfoliatum. L. Shady places. June, purple. 
Rhamnus, 

franguloides. Mx. 

alnifoiius Willd. Swamps. June. Green. 
Ceanoihus. 

Americanus L. Woods. July. White. 
Celastrus. 

scandens L. Borders of fields. June. White. 
Viiis. 

1. Labrusca. L. woods. June. 

2. Tulpina. L. woods. June. 
Ampelopsxs. 

quioquefolia. Mx. near streams. Aug. Green 
Impatiens. 

noli-tangere. L. 

fulva Nutt ? wet places. July. Orange. 
Viola. 

1. palmata L. woods. May. Blue. 

2. pedata L. Mount Tom. May. Blue. 

3. blanda. Wild, bog meadows. May. White. 
. 4. primulifolia. L. meadows May. Blue. 

5. cucullata L, meadows May Bhie. 

6. rotundifolia Mx. banks of streams. April. Yellow. 

7. uliginosB, Muhl. wet meadows. June. Blue. 



'. 
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• rostrata woods. Canaan. May. blue. 

. pubescens. Ait. woods. June, yellow. 

spatulata wet meadows. May. white and pink. 
es. 

• recunratum. Pu. 

floridum L. woods. May. green. 
. triflorum. Wild, wet places. May. green. 

DIGYNIA. 

• SyriacaZi. borders of woods. July, purple. 
L phytolaccoides. Ph. hedges. July, purple. 
>• iDchamata. L. 

var pulchra banks of rivers. July, purple. 
. quadrifolia. Ph. In rooky woods. June, white. 
. tuberosa. L. In pastures. Aug. orange. 
Mryitttm. 

androssmifolium L. hedges. July. red. 
ttiana, 

• saponaria L. meadows. Sept. blue. 
L crinita Willd. meadows. Sept. blue. 

L Quinqueflora Willd. pastures. Sept. blue. 
tenia* 

americana Willd. Twining round other plants. 
nax. 

trifolium L. woods. May. white. 
tnopodium. 

[. album. L. cultivated grounds. Aug. green. 
L Botrys. L. sandy roads. Aug. green. 
). murale. Ph. cultivated grounds. Aug. green. 

1. fulva. Mx. near streams. April. 

2. americana. Mx. hills. April* 
^rocoiyle. 

americana L. wet places. July, 
oniett/a. 

Marylandica. L. woods. July, green. 
Angelica. 
1* atropurpurea L? 

triquinata. Big. wet meadows. June, green. 



%. 
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S%san» 

canadense. L* 

Myrrhis caoadensis. Nutt. 

damp woods. July, white. 
Stum. 

1. latifolium. L. wet meadows. Aug. white. 

2. lineare Mx ? swamps. Aug. white. 
Conium» 

maculatum. L. road sides. July, white. 
Myrrhis, 

dulcis. Eaton, dry woods. June, white. 
Cicuta. 

1. maculata. L. wet meadows. July, white. 

2. bulbifera. L. borders of streams and ponds. Aug. wb 
Smymeum* 

aureum. L. meadows. June, yellow. 
Thaspium aureum. Nutt. 

TRIGYNIA. 

Vibumum. 

1. Opuloides. Muhl. borders of streams. June, white 

2. Lientago. L. woods. May. white. 

3. Lantanoides. Mx. woods. May. white. 

4. cerifolium Willd. woods. May. white. 

5. dentatum L. wet woods. June, white. 

6. nudum. L. swamps. June, white. 
Sambucus, 

Canadensis. L. hedges. May. white. 
Rhus. 

1. typhinum. L. woods. June. 

2. glabrum L. mountains. July. 

3. copallinum. L. with the last July. 

4. vernix. L. swamps. June. 

5. radicans. L. climbing in woods, &c. June 

PENTAGYNIA. 

Aralia, 

1. racemosa. L. shady woods. July white. 

2. nudicaulis L. among rocks. May. green. 



'J . L. 
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\era. 

rotundifolia L. In swamps ; particularly in the spag- 
Dous swamps of Cranberry pond. July, white. 

loDgifolia L. with the last. Aug. white. 

HEXANDRIA. 

MONOGTNIA. 

lophyllum. 

thalictroides. Mx. thickets. May. green, very rare. 

MM. 

Terticillatus. L. swampy woods. July, green. 

•OXtf. 

erecta L. meadows. May. yellow. 
urn. 

tricoccum L. damp woods. June, green. 
lederia* 

cordata. L. near ponds. Aug. blue. 
thronium. 

Americanum Im. 

Dens-Canis. Mx. wet. woods. April, yellow. 



Philadelphicum. L. pastures. July. red. 
Canadense. L. July, meadows, orange. 
ffattaria. 
pubescens. Willd. 
Polygonatum pubescens. Ph. 
rocky woods. May. June, white, 
rouhiflora. L. 
Polygonatum multiflora. Desp. 
rocky woods. July, whitish, 
umbellulata Mx, 
Polygonatum umbellata. 
Dracaena borealis Eaton. 
Clintonia ciliata Rafinesque, 
wet woods. May. yellow. 
. racemosa L. 

Smilacina racemosa Desf. 
woods. June, white. 
. stellata. L. 
Smilacina stellata Desf. Wet meadows. June, white 

^OL. IV No. 1. n 
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2. punctatura £11. 

Hydropiper. Mx. ditches. Aug. white. 

3. mite Pers. swamps. Sept. white. 

4. virginianum. L. by the Bantum. Aug. white. 

5. coccineum. swamps. Aug. red 

6. persicaria. L. cultivated grounds. Aug. red. 

7. pennsylvanica. L. oo Chesnut hill. Aug. red. 

8. sagittatum. L. swamps. Aug. white. 

9. arifolium. L. swamps. Aug. white. 

10. scandens. L. cultivated fields. Aug. white. 

11. cilioode with the last. Aug. white. 

ENNEANDRIA. 

MONOGTNIA. 

Laurus. 

1. Benzoin. L. near creeks. April, yellow. 
3. Sassifras. L. woods. June, yellow. 

D£CANDRIA. 

MONOGTNIA. 

BapHsia. 

tinctoria Ell. 

Podalyria tinctoria Willd. 

sandy fields. Aug. yellow. 
Cassia. 

Marylandica. L. sandy roads. Aug. yellow. 
Pyrola. 

1 . rotundifolia. L. pine woods. July, white. 

2. secunda. L. sandy woods. July, white. 
Chimaphila. 

1. maculata. Ph. 

Pyrola muculata. L. dry woods. July, (rare.) 

2. umbellata Eaton. 

Corymbosa. Ph. 

Pyrola umbellata. L» dry woods. July. 
^Indromeda. 

1. polyfolia. L. Cranberry pond swamps. May. pink, 
(for a plate of this plant, see American Journal 
Science, Vol. III. No. 2.) 
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paniculata. Mx. dod. L. 

ligustriDa Ell. pastures. June, white, 
calyculata. L, bog meadows. May, whi 



htifolia. L. pine woods. June, white, 
aogustifolia. L. woods and swamps. June. red. 
glauca. L. 

var. rosmarinifolia. Ph. 

Cranberry pond meadows. May. red. 

dumosum Curtis. Cranberry pond swamps. June, 
white. 

froodosuna. L. woods. June, white. 
, lesinosum. L. woods. June. red. 
oorymbosum. L. woods. June, white. 

repens. L. rocky hills. April, white. 
Ukena. 

procumbens. L. pine woods. July, white, 
nispidula. Muul. pine swamps, not seen in flower. 
yotropa. 
bypopithys. 
Hypopithjrs Europaca Nutt. 
wet woods. Aug. yellowish white, 
lanuginosa. Mx. 
Hypopithys lanuginosa. Nutt. 
woods. July, yellowish white. 
. tmiflora. L. woods. July, white* 
var. erceta. 
morisoniana Big. with the last. 

DIGTNIA. 

j$09plenium* 

oppositifolium. L. in brooks. April, yellow. 

. Tirginiensis. Mx. 

▼emalis. Bigelow. rocks. April, white. 
. Pennsylvanica. L. meadows. May. green. 
rdla. 

cordifolia. L. rocks. May. white. 
Ma. 

diphylla L. wet. woods May. white. 
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Sderanihui. 

aonuus. L. roads in sandy soils. Juljr. 

TRIGYNIA. 

Stdlaria. 

1. media. Sm. 

alsine media. L. , 

cultivated ground. May. Not. white. 

2. longifolia. Muhl. 

graminea. Big. f wet meadows. June, white. 

3. palustris. Eaton f ditches. July, white. 

PENTAGYNIA. 

Penthorum, 

sedoides. L. wet places. July, green. 
Oxalis. 

stricta. Willd. pastures, &c. June, yellow. 
Spergula. 

arvensis. L. cultivated fields. June, white* Inln' 
duced ? 
^grostemma. 

Githago. L. In cornfields. July, purple. Introducsi 
Ceroitium. 

Tulgatum. L. fields. May. white. 

DECAGYNIA. 

Phitolacca decandria. L. borders of fields. July, 
white. 

[To be concluded in our next'] 

« « « « « 
Crossifium — Cotton. 

[Conmmnieated by Profeaor Jacob Grsxit, Sept IStl. j 

I THINK it probable that the Cotton Plant (Gtossipiom) 
may be cultivated in the U. S. much farther to the N; thn 
is generally supposed. A kinsman of mine residing in As 
neighbourhood of Princeton, made every successful experi- 
ment on this subject. A quantity of seed procured mm 
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rome undressed cotton purchased for domestic purposeSi 
¥Ba planted m a garden, having a N. W. exposure. The 
sluts came to maturity rather better than was expected, 
lut the staple was very fine and abundant, so that articles 
)f domestic use such as stockings, gloves, 8cc. Sec. were 
nanufactured from it It is probable that if these plants 
lad received proper attention and been placed in a favoura- 
ble situation, the produce would have been much greater. 
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kBT. VIII. — Observations on the Pennatule JUche (P. sagU- 
ta of La Marck^) in the cabinet of Dr. MitchilL—iBy 
James E. Dekat, M. D. 

Dr. M iTCHiLL was so obliging as to submit to my in- 
pection an animal found adhering, to the Diodon pilosus of 
bat gentleman. From its feathery appearance it was refer- 
ed to the Pennatula of La Marck, species Sadtta, but it 
leither corresponded to the character of the order (Polypi 
latantes) nor to that of the genus. 

It appears that La Marck had described it merely from a 
igure Dy Esper. He menuons that Pallas was so doubtful 
urith respect to its place in this genus, that he had not des*^ 
bribed it. Its want of an *' axe organique" or internal bony 
lubstance wi^s probably the cause. . 

Linneus had placed this animal under the genus Lernea, 
)ut Cuvier pronounces perhaps too decisively, that it must 
>e considered as belonging to th^ genus Calygus of MiUler, 
vhich is included under Order Crustacea Branchiopodes : 
bia is so palpable a blunder that it is very evident he had 
lever seen the animal. 

In another part of his work, speaking of this and another 
mimal be says, " Ces sont des animaux parasites, voisin 
^n partie des Calyges, en partie des Lemies mais nulle- 
nenl de pennatules, Le jpennatule sagitta d'Esper est 
out autre chose que celui de Linnh peutetre est, ce, un 
Vephtys." This however, it cannot be from its want of 
3ilb and homy jaws. 
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Thus we have seen, this animal has been first ranked ast 
Lernea, a parasite, then considered as a pennatule or po- 
lype, afterwards placed in the genusCalygus as a cnma- 
ceous animal, and finally, it has been decided that it dialloe- 
cupy a new genus as an Annelide, So much difficulty widi 
respect to its proper place, clearly proves that with the ex- 
ception of Pallas and Esper, they are completely ignoratt 
of the animal under consideration. 

DESCRIPTION. 

Body one inch in length, coriaceous, cylindrical, oft 
purple color and inserted ^ of its length, underneath thi 
skin of the fish to which it was attached, aU the part be- 
neath the skin white, mouth terminal, irregular, present- 
ing a granulated appearance, with several minute holes. 

PlumuIsB on each side, nearly equal in length, and sa- 
teen or seventeen in number on each side— -cylindrical, their 
free extremities bulbous, in which a black speck was jut 
visible under the microscope. The Plumule commence about 
I of the distance from the mouth and terminate one Iftth <tf an 
inch from the extremity, which is rounded. The tegamenli 
consist of two membranes, the outer thick, purple and co- 
riaceous ; the inner pale and delicate. I observed notbiog 
internally except some whitish fibres, running in a longitn- 
dinal direction and converging towards the upper extremity; 
neither stomach nor ovary was apparent. From these few, 
and I am sensible imperfect observations, we may be satis- 
fied that it does not belong to any genus as yet established. 

Since DeLaMarck commenced his *' Animaux sansvene- 
bres,^' Savigny has presented to the Institute a memoir 
upon a new class of polypi, among which our animal most 
finally be placed. De La Marck has embodied these midei 
the order of Polypes tubif eres, containing four genera. The 
animal under consideration belongs to this order ; but a 
more accurate examination of its anatomical structure is ne- 
cessary before We can decide upon its place among tbe 
genera. In the mean time, the following may serve for its 
specific character. " Stirpe coriaceo cylindrico infene 
nudo, supeme pinnato ; pinnis distichis. extremitatibus 
crassioribus.'* 
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8 natural size, is but little more than half an inch lons^ ; 
above figure is about six times magnified. 

J. E. DEKAY. 



AftT. IX. — Falco Leucocephalvs — Bald Eagle. 

[Conmonicalcd by Professor Jacob Grxeni Sept. 1521 ] 

heember 23d 1820, I saw a large bald eagle shot in this 
hbourhood. He measured seven feet and nine inches 
1 the tip of one wing to the tip of the other; three feet and 
inches in length, and weighed sixteen pounds four or five 
ks after he was killed. This is larger than the one men- 
ed by Wilson, which measured seven feet from tip to 
was three feet in length and weighed thirteen pounds. 
\ bird shot here was probably not of full growth, as there 
.not the appearance of a white feather on the back of 
head. This bird is usually called the Grey Eagle ; it 
eiy uncommon with us, and so large a one I think has 
er been described. If the accurate biographer of 
erican Birds had not assured ua that the Grey and Bald 
;|le were of the same species, differing in colour only on 
>unt of age, I should have considered this of another 
Mcs. When first seen, the Eagle was in company with a 
k of birds on the ground, near some stacks of grain with- 
few yards of the road. He exhibited no signs of fear, 
even ruffled his feathers as if to make an attack. After a 
ft time, he rose with difficulty and flew a short distance 
rhea shot he clung by his talons to the branch of a tree 
m which he was sitting for about a minute, and then as 
was falling to the ground made a last effort with his 
gS| and moved from the place some yards ; he was not 
te dead when approached — but he made no resistance 
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The Eagle sometimes flies about in the night. On one 
occasion I recollect that he was seen hovering for a con- 
siderable lime, high in the air, over the flames of a build- 
ing, the light of which was discovered at the distance of 
twenty miles. 
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Art. X, — Ward's Alternating Steam-Engine. Some ee- 
count of a Steam-Engine^ called the Alternating. Sieam' 
Engine^ invented by Minus Ward, of South- GaroKnM. 
In a Letter from the Inventor to the £ditor. 

Columbia, (S. C.) June 1, 1821. 

Sir, 

It has long been a desideratum in Mechanics, to produce, 
by means of steam, a direct rotary motion. It has, as 
long, been the received doctrine, that to produce a rotaij 
from a rectilinear motion, is attended with much loss of 
power, owing to what has been called the reciprocation of 
the moving mass : and '^ it was," therefore, to borrow the 
language of Mr. Sullivan,* *' probably perceived to be a 
great object to get rid of the reciprocating movement of 
large masses, on the well known mechanical principle, that 
it consumes power to check momentum, as well as to give 
it — to drag an inert mass into motion rapidly, in opposite 
directions,"— or, as it has been more fully expressed by 
another writer, *' to drag the inert mass from a state of rest 
to a state of motion, and from this state of motion to a state 
of rest." 

To obviate tliis disadvantage, Mr. Watts in England, 
and Mr. Curtis, after him, in this country, endeavoured to 
qivetothe axis of the cylinder a direct rotary movement; 
hut owing, in a great measure, to the impossibility of con- 
fining the steam by packing upon comers, their attempts 
}>rovcd abortive in practice ; and Mr. Morey, at last, in- 

'* Am. Journ. S. and A. Vol. I. p. 161. 
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vented a Revolving Engine, which, it was supposed, had 
completely triumphed over the difficulty of reciprocation. 

It may seem hardy to question a dogma, which has re- 
mained so long unquestioned ; but I hold it equally pusil- 
lanimous never to think ourselves at liberty to examine re- 
ceived doctrines ; and I hope you and your readers wiU, 
therefore, excuse my presumption, in endeavouring to show, 
contrary to the received theory, that there is no loss of 
power in the reciprocating movement of the common steam- 
engine, and that the well known principles of mechanics 
have been applied to the subject, under a misconception of 
the facts. 

It is necessary, in the first place, to reduce to some 
more definite meaning, the phrases, *^ dragging the inert 
mass in opposite directions," and " dragging it from a state 
of motion to a state of rest." How and where does this 
" dragging" take place ? The language here used, can only 
mean, that the power of the steam, being exerted upon the 
reciprocating mass, in a direction opposite to that, in which 
it b moving, overcomes its momentum, and causes it to 
stop. At what point, then, m the revolution of the crank, 
is the power of the steam thus exerted, and this cessation 
of movement afifected ? Supposing the crank to start from 
the upper dead-point, no such operation can tuke place at 
any jpomt in the first half of the revolution ; for nobody ev- 
er disputed, that during this half, the power of the steam 
continues to be exerted, and the reciprocating mass to move, 
in the same directions, which they respectively took at the 
commencement. That such a cessation of movement can- 
not be effected in the other half of the revolution, that is. 
after the crank has passed the lower dead-point, is equally 
clear, from the same considerations. And if, therefore, it 
takes place at any point, in the whole revolution, it must 
be at the dead-point. 

Thus explained, then, the theory above mentioned, is 
this,— -That, at the dead-point, the power of the steam, be- 
ing exerted upon the reciprocating mass, in a direction op- 
posite to that, in which it had been previously exerted, 
*' checks its momentum," and causes it to stop. This 
proposition evidently assumes two facts : 1st. that, at the 
dead-point, the power of the steam is in full operation ; 
and 2ndly, that, at the dead-point, the reciprocating mass 
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possesses monientuiii, and indeed, all the monientum, ubicli 
the power of the steam could give it, in the semi-revolutioo. 
Both of these assumptions, I undertake to deny. 

1. lu their speculations on this subject, philosophers 
seem to have overlooked the mode, in which a steam-en- 
gine must necessarily be made, if intended for any useful 
purpose. It is of the very essence of its construction, thil 
not a particle of steam can enter the cylinder, when tbe 
crank is at the dead-point, either on one side of the piston, 
or the other. And if there be no additional expenditure of 
steam, how can there be a further exertion of power? But, 
without resorting to this topic, is it not undeniable, asi 
general principle, founded in the very nature of things, that 
no power can be reversed^ in its direction, as it is bete, 
without first ceasing to act? And, as the power of steam 
is confessed to act, both before and after, the crank arrire 
at the dead-point ; where else can it cease to act but at the 
dead-point, or which is the same thing, the point of its re- 
version ? — At the dead-point, therefore, the Engine mnst 
be pierfectly impotent. 

2. The disproof of the second assumption seems to fol- 
low, as a corollary, from that of the first. It is ackooiri- 
cdged by all, that the reciprocating mass doet stop at the 
dead-point ; and what is this, but another mode of saying, 
that it has ceased to have momentum? 

If, then, the momentum of the reciprocating mass be not 
overcome by the power of the steam, how, and by wfaatf 
is it overcome ? The true explanation of these points iriD 
be found in the connexion of the fly-wheel with the recipro* 
eating mass, by means of the crank. Supposing no other 
inert body to be connected with the Engine, — since we hare 
just seen, that the momentum of tbe reciprocating miss 
cannot be overcome by thepowcr of the steam, of course, 
there is nothing cha which can overcome it, but the iner- 
tia of the fly-wheel. And the morfti* operandi, I take to be 
this : — The reciprocating mass and fly-wheel being con- 
nected through the medium of the crank, it results, fipom 
the principles of tlie crank, that the reciprocating mass b 
regularly and alternately accelerated, and retarded : Tbis 
retardation is gradual, and finally ends in total rest ; after 
which the accumulation commences, and continues graJa- 
ally, until it arrives at its maximum. Now« during die iv- 
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latioOj the whole of the moraentum, which existed in 
reciprocating mass, at the time of its greatest velocity, 
radually transferred to the fly- wheel : and, in like mao- 
, during the acceleration, this same quantity of momen* 
1 is again transferred from the fly-wheel to the recipro* 
in; mass.* It is this gradual transference of all the mo- 
Dtum of the reciprocating mass to the fly-wheel, and not 
power of the steam *^ dragging the mass in an opposite 
>ction," — that '' checks" its motion, and causes it tq 

Lt seems to me, therefore, a work worse than nu- 
ory, to waste ingenuity in devising modes of avoiding the 
iprocaiing movement ; and it has, I believe, invariably 
ppenedi that men of genius, while striving to shun this 
UDtom, have encountered or overlooked real difliculties, 
icb, if not fatal, have proved so serious a disadvantage 
their respective inventions, as to render them entirely 
less in practice. If there be any exception to this re- 
rk| it must be in favour of the Kevolving Engine, in- 
ited by Mr. Morey. Much, however, as his ingenious 
chine appeared, at first, to promise, I apprehend it 
I be found, upon a short trial, that Ae, too, has neglected 
[irovide against substantial difficulties, while endeavour- 
to get rid of such as were merely imaginary. 
Fhe great disadvantage in transferring momentum from 
taight line to the circle, arises from the friction, which 
:eSBBrily attends the operation. When, for instance, the 
ton-rod is made to play in what are called j9ara//e/ guides^ 
1 a connecting-rod, attached to the cross-piece of the 
lesy gives motion to the crank, there are but two points, 
vrhich the original direction of the power, and its direc- 
n, as applied to the crank, coincide with one another. In 
cither points, the connecting-rod forms an angle with the 
ides ; and this angle varies, from the smallest, which the 
BStruction of the Engine will allow, — being greater, as 
I crank-piece is longer, and less, as you increase the 
igtboftbe connecting rod. In all but two points, there- 
e, the power reacts obliquely upon the guides; and, 
ten the angle is the largest, the strain and friction are so 

' Thii H aleo the opinioii of Oliver Evans Vid. << Abortion of the Young; 
akiB EngiiieGr^s (ruide f ' published in 1815. 
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great, as not only to occasion a very serious loss of power, 
but to wear away the guides, and by increasing the plmy ojf 
the sliders, to destroy, in a short time, the paraUelism of 
the motion. The only mode of obviating any part of than 
disadvantages, was, by having a short crank-piece, and t 
long connecting-rod. The greatest angle would then bi 
small : the friction, of course, lessened ; and the ennai 
wiU stand a considerable length of time without need olra- 
pairs. 

What, then, as it appears to me, will be found aseriooi, 
if not a fatal, disadvantage in Mr. Morey's plan, is, that k 
is obliged to retain this parallel motion by guides. His en- 
gine, indeed, so far as this principle is concerned, is pre- 
cisely the same with the common Engine, which has the 
parallel motion by guides ; the only difference being, thit 
the point of action in the one is the point of re-action, in the 
other — a difference, however, which, in this respect, moil 
be merely nominal, so long as action and re-action are 
equal. There is a real difference, in another respei^ tbtl^ 
in Morey's Engine, the connecting-rod is necessarily so 
very short, and the angle of action so great, that, thougli it 
may answer the purpose, for a short time, yet the loss bj 
friction, and the frequent necessity of repairs, will more 
than counterbalance its neatness of construction and com- 
pactness of form. 

Having devoted my life to the study of mathematics, both 
pure and mixed, and being a mechanic in practice as wdl 
as theory, I was led to examine the various methods, which 
have been devised to render the power of steam subservient 
to the purposes of human life ; and it occurred to me veij 
early, in the course of my investigations, that the received 
supposition of a loss occasioned by the reciprocating mun^ 
ment^ was founded in error. Quittmg, therefore, the idle 
pursuit of expending my time and the ingenuity I mi^l 
possess, in contriving ways to overcome a difficulty, which 
did not exist, I was left to direct my undivided efforts to 
the invention of some machinery, which would avoid the 
real disadvantages of the old steam-engine, namely, its fric- 
tion, bulkiness, complication, weight, and expense. To 
simplify and avoid friction were my sole objects ; and I be- 
lieve 1 have at length succeeded, in combining the in- 
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sable parts of the Steam Engine, in such a way as to 
of all the abovementioned disadvantages. 
his Engine, tlie piston-rod is also the connect]ng*-rod.* 
applied to water-wheels, in propelling boats, the cyl- 
ispiaced within the water-wheel. Two centre-pieces, 
nxed to the boat, one on each side of the recess in 
the wheel is placed, serve as axes to the wheel, the 
of which turn on necks prepared to receive them ; 
Dtre-pieces, after traversing the boxes, are turned at 
ingjles and extend, within the wheel and towards its 
iference, a distance equal to half the sweep of the 
; atthb distance from the centre of the water wheel, 
are inserted in the centre-pieces to receive the gudg- 
Tthe cylinder ; the cylinder revolves on those gudg* 
ibout its centre of gravity. The steam is conducted to 
im the cyUnder, by means of a double pipe ; so that 
Dtre-piece answers the quadruple purpose of an in- 
a-tube, an eduction-tube, a bearing for the water- 

anda bearing for the cylinder. 
I steam is alternately let into each end of the cylinder, 
ontrivance similar to what was first used, I believe, in 
Nible Cylinder Steam-Engine of Mr. Homblower ; 
bich will be easily comprehended from the following 
ition, taken from Rees' Cyclopaedia : "The cocks 
(Homblower's) Engine are composed of two circu- 
les» ground very true to each other, and one of them 
lonnd on a pin through their centres : each is pierced 
iiree sectorial apertures, exactly corresponding with 
ither, and occupying a little less than one half of their 
»• By turning the moveable plate so that the aper- 
ooincide, a large passage is opened for the steam ; 
r turning it, so that the solid part of the one covers 
erture of the other, the cock is shut.''f Instead of 
lectorial apertures, which Hornblower's Double Cyl- 
required, the cocks of my Engine have but two, 
take up the same space, by being nearly ninety de- 
in length each. These cocks are placed by the side 
cylinder, the gudgeon of which answers to the " pin" 

vn thongfat the description would be more readily understood, if 
labcCical references were kept separate from tlie text. See the 
md ill references. 

«s' CtC. Art. STFAM-EifCIN K. • 
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in Hornblovver's valve : the moveable plate is atUcbed to 
the cylinder, and is turned by it ; while the other plate, 
being attached to the centre-piece, remains stationary. 
The steam-tube, after passing from the boiler along the cea- 
tre-piece, arrives at the cocks, and enters one of these sec- 
torial apertures, from the back, in the plate attached to the 
centre-piece. In like manner, the eduction-tube extends 
from tlie bottom of the opposite aperture in the same plate, 
through the centre-piece, to the condenser ;— or, if the en- 
gine be made without a condenser, tlie tube terminates in 
the open air, and the steam escapes. A tube extends fron 
the bottom of each aperture, in the plate attached to die 
cylinder, to each end of the cylinder, and there enters its 
cavity. The revolution of the cylinder and the moveaUe 
plate attaciied to it, brings the aperture belonging to eadi 
end of the cylinder, alternately to the aperture in the staition" 
ary plate, through which the steam enters ; while, at die 
same time, the aperture belonging to the other end of die 
cylinder, is passing the aperture belonging to the educboo- 
tube. 

The outer end of the piston-rod is attached to a cross- 
piece, which is supported by gudgeons, moveable in boxes 
in the arms of the water-wheel. From the middle of diis 
cross-piece, and perpendicular to it, proceed two wings, one 
on each side, from the ends of which two rods extend, {day- 
ing through steps on the sides of the cylinder. These rods 
are necessary in order alternately to overcome the intifiif 
and resist the momentum, of the cylinder, encountered in 
consequence of the irregularity of its motion. 

The operation of this engine is as follows :— The sleiin, 
by means of the piston, alternately drawing and preaong 
upon the cross-piece, which works in the arms of the wate^ 
wheel, forces the wheel around, at the same time that Ae 
cylinder itself is carried round, by reason of its connezioe 
with the cross-piece ; the reaction being sustained by Ac 
gudgeons of the cylinder, resting on tlie centre-pieces. 

Asthecylinder revolves on a different centre from tbatof 
the wheel, the radii of its angular motion vary from die 
radii of the wheel, coinciding with them in two opposite 
points only, which is at the moment the engine is passiflC 
the dead-points. If the revolution of the wheel be supposed 
uniform, the revolution of the cylinder will be irreguur, be- 
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ccelerated during one half of the revolution, and retard- 
iiring the other half ; but its revolving motion is con- 
I, moving always the same way. The celerity of its 
iution, or velocity of its angular motion, regularly and 
nately increases, during one half of its revolution, and 
off just as much, during the other half : but, for reasons 
ar to that, which I gave above, this operation is at- 
Bd with no disadvantage ; for the momentum, which 
i^linder, during its acceleration, receives from the 
N, it returns again to the wheel, during its retardation ; 
lat it accelerates the wheel as much, during its own re- 
ition, as it retarded the wheel, during its own accele- 
D. It is this peculiarity of motion in the cylinder, 
lely, its regular and alternate acceleration and retarda- 
) which induced me to distinguish my Engine by the 
e of l%e Alternating Steam-Engine. 
9 dispense with the fly-wheel, it was long ago sugges-* 
that, if two cranks were used in such a way as that one 
Id be at its greatest action, while the other was at the 
-point, the motion would be very nearly regular ; and 
Brunei, in England, constructed, not many years since, 
igine upon this plan, having two cylinders, which acted 
ro cranks at right angles to each other on the same 
In my engine the same thing is done, by having two 
ders, which act upon two cross-pieces at right angles to 
other. The cylinders are suspended side by side in 
riter-wheel, between the same two centre-pieces, their 
igoous sides having, the one a box, the other a gudgeon 
ted in the box : and they are further supported by a 
;e, extending from the ends of each around the other, 
racing the opposite gudgeon. The cocks are placed on 
lutsidcs of the cylinders in the manner above describ- 
the steam being conducted to and from each cylinder^ 
igh each centre-piece. 

will be seen, at a glance, that my engine,—- like all 
rs, that have been turned to any account in practice, — 
open the principle of the crank ; or, in more general 
s, upon the principle of a perpetually varying lever. In 
ion to the supposed loss of power, arising from the re- 
icating movement, it has long been the settled doctrine, 
the crank is also chargeable with another disadvantage, 
msequence of this perpetual variation in its leverage. 
i>T.. IV No. 1. 13 
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The 6rst of these notions,! think 1 have already disproved ; 
and that the last is equally founded in error, i must be il* 
lowed the boldness to aver. 

Mathematicians have computed this loss at A of the pow- 
er used. But, in estimating the effect produced, they seem 
to have lost sight of the power consunied. In companm 
the effects produced, when the steam is made to act, at aD 
points, wholly in the directionof the tangents at those poiotSi 
that is, at right angles to the crank, with the effects prodo* 
ced, when, as in the common mode of applying the crank, 
the direction of the force is at an angle to it, continually va- 
rying from a right angle to a coincident line, men of scieoce 
appear never to have considered, that, where the force is al- 
ways applied, as in the first instance, at right angles to the 
crank, the distance passed over by the piston, that is, the 
length of piston-rod protruded, is equal to the semdrcum' 
ference of the circle described by the crank ; whereas, when 
applied, as in the last case, at a perpetually varying angle, 
the length of piston-rod protruded is equal to the aiawuter 
only of the same circle. Now, all other things being equal, 
the power consumed is proportional to the length of piston-rod 
protruded ; and the semi-circumference of the circle being to 
Its diameter, as 11 is to 7, it follows, that, when tlie power 
is applied wholly in the direction of the tangents, its quanti- 
ty is expressed by 11, while, when applied as in the com- 
mon crank, its quantity is expressed by 7 only. So that, if 
the effect produced, when the power is applied in the tan- 
gents, be four-elevenths greater than when applied by the 
crank, the reason is, not that, in the latter case, four-elevenths 
of power are lost, but that four-eleveuths less power are 
consumed. 

The same truth may be demonstrated in another way. 
Suppose the force to be applied in the tangents of a circle, 
the seraicircumference of which is equal to the diameter of 
that which is described by the crank. Then, of course, the 
length of piston-rod protruded, during the semi-revolution 
of this reduced circle, is equal to the length protruded, when 
the crank is used ; and the quantities of pewcr consumed in 
each will be equal. That the effects produced will also be 
equal, may be shown by taking a quadrant of the circle de- 
!$cribed by the crank,— dividing it into a number of equal 
parts, — and comparing the effects produced by the impulses 
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at these points of division, with the effects produced by a 
like number of impulses at the circuroference of the reduced 
eircle. The pressure of the steam upon the piston being 
uniform throughout the stroke, it follows that the impulses 
At all points are equal to one another ; and this being the 
cflse, it is equally a matter of course, that the effects pro- 
duced at the several points of division of the quadrant, are 
as the perpendiculars respectively from those points to the 
line of force* The sum of the effects, then, will be eqnal 
to the sum of these perpendiculars : but these perpendicu- 
lars are as the sines of the angles at the several points of di- 
vision; and, if the reader will take the trouble of adding to- 
gether the natural sines for every degree in the quadrant, 
including radius, he will find their sum to be as nearly equal 
to ninety times the radius of the reduced circle, as the im- 
perfection of our circulating decimals will admit. The for- 
mula would be this : — 

Let the radius of the circle described by the crank = 1 . 
1x2x2 

Then 3.1415926 ScT => 6366x90=tlie sum of the 

2 
natural sines of the quadrant for every degree including ra- 
dius. 

As an objection particularly applicable to my engine, it 
has been suggested by some, who have seen the model, 
that the power is exerted at a disadvantage, from the cir- 
cumstance, that the centre of reaction is within the circle of 
motion. Nothing is easier than to show, however, that, sup- 
posing, as we must in all such comparisons, the length and 
diameter of the cylinder, and also the elastic force of the 
steam, to be equal in each, the effect produced in my en- 
gine is equal to that produced in the Lever Engine. 

Let the line DB (rlate III. Fig. ] .) represent the elastic 
force of the steam ; the point D be the point of reaction ; 
and the circle BKZ, the circle of motion. The force DB 
is resolvable into DE and EB, parallel and perpendicular 
respectively to the radius AB ; and that part of it, which is 
exerted in the direction of the tangent, will be represented 
bv the line EB. This is the force exerted in the Lever 
£ngine« 

In my engine, B is the point of reaction, and Lt)M, the 
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circle of motion. The force BD, in this case, is resolvable 
into BH aod HD. parallel and perpendicular respectively to 
the mdius AD ; and that part of it, which is exerted iu the 
direction of the tangent, will be represented by HD. 

These two tangential forces EB and HD, are to each oth- 
er inversely as their distances from the common centre of 
motion A. For, in the two triangles, ACD and AFB, the 
angle at A is common ; and the angles AFB and ACD be- 
ing right angles, the remaining angles ABF and ADC are 
equal, and the two triangles similar. Therefore, BF (or 
HD) : DC (or EB) : : AB : AD. And inversely, HD : 
AB : : EB : AD. 

But, from the properties of the Lever, forces which are 
to each other inversely as their distances from the fulcrum, 
or common centre of motion, counteract each other, aod 
produce an equilibrium. The two forces, HD and EB, 
therefore, would counteract each, other, or, which is the 
same thing, produce equal effects. 

The error on this subject has arisen from supposing an en- 
gine to operate upon the larger circle LDM, from without 
Its circumference, when, of course, the sweep of pistoo 
would be equal to the diameter of the circle LDM ; and 
then comparing this engine with one on my plan, fixed at 
B, and with a sweepof piston, equal only to the diameter of 
the small circle BKZ. Taking it for granted, that both en- 
gines would be of equal power, it was easy to show, that the 
one on my plan would loose as much more power than die 
other, as the diameter of the large circle was greater than 
that of the less; but it was overlooked, that the two engines 
would consume steam and fuel exactly in the same propor- 
tion, — that my engine would consume as much less steam 
and fuel as its sweep of piston was less than that of the 
other, — that, in a word, the power consumed by my engine 
would be equal only to AB, while that consumed by the 
other would equal AD. 

The advantages of my engine over the Lever Engine, 
may be enumerated as follows : 1. The alternate transfer 
of momentum from the reciprocating mass to the fly-wheel, 
and vice versa, as above described, occasions a strain upon 
those parts of the engine, which connect the alternating with 
the rotary parts ; and this strain increases exactly in pro* 
portion as the time, in which it takes place, decreases ; for. 
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as you lessen the time, you increase the velocity, and, of 
course, the momentum. In the lever engine, this transfer 
takes place four times, during every revolution ; that is, the 
beam is accelerated and retarded, during the first half of the 
revolution, and again accelerated and retarded, during the 
other half. In my engine, the transfer takes place but twice 
in the whole revolution ; that is, the cylinder is accelerated 
during one half, and retarded during the other. If, then, we 
suppose the revolution, in each case, to be performed in the 
same time, it follows, that two transfers of momentum occur 
in the lever engine, in the same time that one only takes place 
in mine ; and that the velocity and momentum and strain, 
at each transfer, are twice as great as in mine. The strain 
is also greater from two other circumstances ; first, because 
the weight of the cylinder, which is the body accelerated 
and retarded in my engine, is not so heavy as the beam ; and 
secondly, because it is placed nearer the centre of motion 
than the parts of the beam. — 2, As the steam contained in 
the tubes, extending from the cocks to the ends of the cyl- 
inder, is necessarily lost at each revolution, the shorter these 
tubes are, the better ; and the cocks being placed, in my 
engine, on the sides of the cylinder, the aggregate length of 
these tubes is no greater than the length of the cylinder it* 
selfd — 3. The friction is much diminished, both because 
Tewer pieces of machinery are employed, and because the 
action and reaction are sustained by gudeeons, which always 
revolve the same way,— except those of the cross-piece at 
the head of the piston-rod, which have a vibratory motion. 
I. There being less use of steam, of course less fuel will be 
necessary ; and this is not only a saving of expense, but of 
room also, and freight ; since it is well known, that the bulk 
ind weight of the wood consumed, in the common steam- 
boats, cause a material drawback on the profits of those es- 
tablishments. — 5. Many of the old pieces of machinery be 
iog E^^ '''d ^^» ^7 engine 's less bulky, a great deal lighter, 
mudi less expensive, and more durable than any other.-* 
B. There is a very great saving of room in placing the en- 
gine within the water-wheel. — 1. If there be a water-wheel 
DO each side of the boat, with steam tubes extending to 
each, the boat may be turned about with great facility, by 
merely shutting the throttle valve belonging to the one wheel 
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ot tht lather, according as you wish to tuifn to the one side or 
the other. 

I ha^e ilot thought it worth while to protract this anrticie, 
already extended to a tedious length, by specifying the ma- 
ny little practical matters, which will occur, in the conatfoc- 
tkin of my engine ; siich as the mode of Supplying the paOs 
with oil, of casing the cylinder, so as to exclude it from Aa 
water of the wheel, be. 

It scarcely needs to be added^ that I have secured thism- 
veAtion by patent. 

References to tkefigurcj PL III. 

a — piston-rod. 

bb---cylind6rs. 

cccc-'-'-water-wheel. 

dd — aciyacent parts of the boat. 

e &L f— >parts of the centre piece. 

g-*gudgeon of the cylinder. 

fa — neck on which the water-wheel (urns. 

i & k — ^beginning and end of (be induction tube. 

I & tn — same of eduttion tube. 

n — stationary part of the cocks. 

o— -moTeable part of the same. 

p— -cross-piece attached to the pis(on-rod. 

q — gudgeon of same. 

rnr-— arms of water-wheel. 

S8— steps for rods playing through steps in cylinder. 

tttt— rods. 

uuu — steps. 



Aht. XI. — Memoir on Navigable Canals, considered in re- 
lation to the rise and fallf and the distribution of their 
Locks : by M. P. S. Gira&d. 

[Translated from the French as published in the " Annates de Chtinie"-*- 

July, 1820 : by J. Doolittle.] 

The expense of water in a natigable canal, during a giv- 
en time, is composed : 

1st. Of a certain volume of w^ter, evaporated fr6ra the 
surfece : 
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Ally. Of that which is lost by filtratioo through the bot^ 
om and sides of the canal ; and 

Sdly. Of that which is necessarily expended at the locks 
n nising or lowering the boats. 

]£viiporation is a natural effect, and which no art can 
^uQtenct : the loss arising from this cause is therefore in- 
mtable. 

Whatever be the nature of the ground through which a 
*MXifX 18 intended to pass, the loss by filtration may always 
)e greatly diminished, or even entirely prevented, by re* 
rourse to suitable means. 

There remains then the expense occasioned by the move- 
neots at the locks, and this portion is generally greater than 
be losses by evaporation and filtration together : therefore 
vben the subject of making a canal is under consideration, 
t is necessary, in the first place, to make sure of a sufficient 
luaatity of water on the most elevated point of its direction, 
supply the uses of that navigation to which it is destined, 
riie impossibility of fulfilling this first condition has often 
>revented the execution of canals, which, could they have 
existed, would have contributed powerfully to the advance- 
nent of agriculture and the prosperity of commerce in cer- 
aio provinces. We have seen other canals which answer 
Nit imperfectly the object for which they were intended, 
lecaiise the water collected for their use could suffice for 
heir wants only during a few months of the year. For this 
eaaon many engineers and mechanicians, both in France 
ind England, have endeavoured to discover some means of 
>bviadng the difliculty of a deficiency of water in navigable 
sanala. Thus the moveable locks of Solages, the inclined 
ilaoes of Fulton^ the wheel boats of Chapman^ the floating 
;ite8 (ecluses a flotteur) of Beiiancourtf and more recently 
he Pneumatic locks of C<mgreve^ have been successively 
magioed ; but, however ingenious these means may ap- 
)ear in theory, they require in practice, the application of a 
brce with which we may always dispense, wherever the 
loats can be kept naturally afloat, and can circulate in the 
sanal without any other obstacle than tliat of passing the 
ocks as they were first invented. 

On the other hand, these inventions are practicable only 
>n small canals ; and, where fuel is plenty, the least ex- 
pensive mode of supplying a deficiency of water, is to raise 
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from the lower locks to the upper ones, by means of llie 
steam eDcine, the water which has been expended by the 
passage of the boats. 

It would then be rendering an eminent service, and bastes 
the developement of a general system of inland navigatioB 
in France, if we could point out any means by which the 
expense of water could be diminished, without changingtlM 
common mode of construction of the locks, which is found* 
ed on so simple a law of Hydrostatics that we must perhqis 
despair of ever being able to substitute any thing more pe^ 
feet in its stead. 

From the first period of the invention of locks and gates, 
it was easy to calculate the quantity of water necessary to be 
drawn from an upper level or reservoir, to raise or lover t 
boat, when once the difference of levels between two ccm- 
tiguous locks or basins was given. 

Subsequently, the French engineers agitated the auestioB 
of determining in what manner the expense of water from the 
reservoir of distribution was modified, when several locks wen 
placed in immediate succession one after another. The dif> 
ferent suppositions that were made, by changing the stale 
of the question, gave rise to many different opinioDSi of 
which Mr. Gauthey first rendered an account, in a memoir 
published in 1783, among the memoirs of the Acadensyof 
Dijon, and which is also inserted in the 3d Vol. oi bis 
works. 

The engineers of the canal of Languedoc, who were 
deeply interested in the exact appreciation of the ex pence 
of the dividing reservoirs of that canal, and who had every 
facility for repeating the experiments, in the two hypotheses 
of single locks, and of several locks contiguous to each odi- 
er, occupied themselves specially with the subject, and gave 
divers solutions of the problems, as may be seen in a me- 
moir of Mr. Ducros, inspector general of Civil £o^ineeriQg 
(Fonts et Ghauss^es,) published in the year iX. After 
having pointed out, as Mr. Gauthey had done before him, 
the order in which the boats which ascend and descend a 
canal, should succeed each other in order to occasion no 
useless waste of water, Mr. Ducros gave some formule to 
express the expense of water on the passage of a boat, ei- 
ther in ascending or descending through any number of ad- 
ioinins; locks ; General Andreossy, author of the Hhtorp of 
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UU Canal of Languedoc. attributes these formu]» to Mr. 
Clautade, one of the eDgineers of that canal ; they were 
generalized by Mr. de Prony, in a report made to the Gen- 
eral Aaaembiy of civil engineers, on Mr. Ducros' memoir, 
in such a manner as to give an easy method of calculating, 
in ell cases, the quantity of water expended by the passage 
of one boat or more through a system of locks, the falls of 
which are severally known. 

But does there not exist a necessary relation between 
tbb frll, the quantity of water expended for the passage of 
boats, and the draft of water of the boats which ascend or 
descend through the locks t 

This is a question which, notwithstanding its importance, 
has never y^t been treated, and which I propose to resolve. 

To reduce the question to its roost simple expression, we 
shall suppose ; 1st, that the boat is to pass from one level 
to another by a single lock. 

Sdly, That the boats are of a prismatic form, and that 
^ir dimensions are such that the interval which separates 
iheur sides from the sides of the lock, when compared with 
the space occupied by the boat, may be neglected without 
sensible error. 

Let S represent the horizontal section of the lock and the 
boat; 

Xf the lift of the lock, that is, the difference of level be* 
tween the two basins which it unites : 

I,, the draft of water of a boat which ascends the lock. 

i„f the draft of water of a boat which descends. 

The manoeuvre of passing a boat from a lower to a higher 
level consists in 

1st, Drawing the boat into the lock through the lower 
gale, which is closed when the boat is in. 

3d, Introducing, by no matter what means, from the 
higher basin into the lock a quantity of water sufficient to 
bring the two surfaces to the same level ; 

Sdly, Opening the upper gate of the lock, and passing the 
beet through into the upper basin. 

Hence we see that, to effect this passage, and in order to 
raise the surface of the water in the lock to a level with that 
in the upper basin, it is necessary to draw from that basin 
a prism of water = Sor, whose base is equal to the horizon* 

Vol. IV No. 1. 14 
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tal section of the lock, and whos^ height is represented bjr 
the lift of the lock. 

Furthermore when the boat passes from the lock into the 
basin, its place in the lock is necessarily supplied bjt 
quantity of water s: S^^ , equal to the volume of water wfaicb 
it displaces, and which flows from the basin into the lock. 

^hus the quantity of water expended to bring things lo 
their present state, may be expressed by Sx+S^^. 

Let us suppose that, the communication remaining open 
between the upper basin and the lock, another boat is ready 
to descend, the manoeuvre is reduced to 

1st, Introducing the boat into the lock, and shutting the 
trpper gate ; 

2d, Emptying the lock until its surface is on a level with 
that of the lower basin ; and 

3dly, Opening the lower gate and passing the bofit into 
the lower basin. 

The introduction of the boat from the upper basin mto 
the lock has caused a reflux from the lock into that b&sin,of 
a volume of water s= S^„, equal to that displaced by the 
boat. 

In letting ofi* the water from the lock to lower its surface 
to a level with that of the lower basin, things are replaced 
in the same state as they were before the ascent of the first 
boat. 

This operation, which we shall denominate a doublepas- 
sage^ has caused an expenditure of water, represented by 

So? — S(r.,— = Sy', 
since the quantity of water expended may always be repre- 
sented by a prism whose base is equal to the horizontal sec- 
tion of the lock, and whose height is represented by an in- 
determinate line y'. 

Dividing this equation by the factor S, common to all its 
terms, it becomes 

y =5 — a.— tj, 

which belongs to a right line of simple construction. It ex- 
presses moreover, between the lift of the lock, the draught 
uf water of the boat, and the quantity of water expended, 
relations which, notwithstanding their extreme simplicity, 
liave not hitherto been remarked. 
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It follows from this equation that the expense of water, 
y, will be positive, null or negative, according as we have : 

x:>t,, — t, 

X ^, —t,. 

Thus it appears that the expense of water from any lev- 
el may not only be diminished at pleasure, but that it may 
be rendered null, and that a certain quantity of water may 
even be raised from a lower to an upper contiguous basin. 

If two other boats successively pass the same lock, and if 
their respective drafts of water be represented as follows, t,,, 
for the ascending boat, and l^f for the descending one, the 
expense of water occasioned by this double passage will be 
represented by 

y" = a?— (t|, — U 

In the same manner we shall have for the expense of a 
third double passage 

f'^x — {t^—t) 

The total expense of the upper level of a lock, for any 
aumber n of double alternate passages will therefore be 

designating hy odd numbers the drafts of water of the as- 
cending boats, and by even numbers those of the boats 
which descend. Therefore, if we make the sum of the 
draits of water of the first =:T', the sum of those of the lat- 
ter =sT",andthe total expenseof water y+y'+y"-|- &c.=:Y 
we shall have, 

Y=na? — (T"— T'). 
The expense of waters for any numbern of double passa- 
ges through the same lock, will therefore be positive, null or 

negative, accordingly as we have 

TT"— .T' 

x> 

n 

T"— -T' 

n 

And as the drafts of water of the boats always represent 
their weight and that of their cargoes, it follows that, in or- 
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der to determine the lift proper to be given to the locks lo 
fulfil one of these three conditions, it is necessary to know, 
not only tlie number of boats which will navigate a canal, 
but the nature and quantity of importations and exportatioii% 
which will take place on that canal ; thus the improTemeat 
of this species of navigation requires the immediate appli- 
cation of certain statistical knowledge, which, at first riew, 
appears to have but a very remote connection with the ait 
of projecting navigable canals. 

This succession of boats which meet at each lock^ mii 
which are alternately raised and lowered, by taking advantap 
of the state in which the lock is left by the ascension or 
the descent immediately preceding, is evidently the best fit- 
ted for economizing in the expenditure of water ; bat 
the movement of boats on a canal may take place in a dif- 
ferent order ; it may sometimes happen that, for certaio 
reasons, it becomes necessary to pass the boats in files, or 
convoys, in such manner that all the ascending boats shall 
follow each other immediately, and all the descendine boats 
shall also follow each other at a diflTerent hour of the oay. 

The ascension of the first boat will require the introdoc- 
tion of a quantity of water = Sxj into the lock, to raise it to 
a level with the upper basin. 

The boat in leaving the lock is replaced by a volume of 
water = St\. 

Thus the passage of the first boat of the ascending con- 
voy, from the lower to the upper level of the lock, has ocr 
casioned the expence of a volume of water s= S (x-f t',.) 

The second boat finds the lock filled, and the first operft* 
tion consists therefore in letting ofif the water which it con* 
tains, until its surface comes on a level with the lower basioy 
when the lower lock-gate is opened and the boat introduced 
in^o the lock, and, to raise it to the upper level a volume of 
T\ater = S {x+t\ ) must be drawn from thence. The as* 
cension of the third boat will occasion an expense of water 
= S {x+t\). Therefore, the number of boats in the as- 
cending convoy being represented by n', there will have 
been drawn from the upper level a volume of water repre* 
sented by 

S(n'*+r+^..+^+,8M;.) 

Let us now examine the operation of the ascending con- 
vov. 
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The first beat finds the lock filled, and on entering it, for^ 

I back into the upper basin a volume of water equal to 
that which it displaces. The first expense is therefore neg< 
ative, and =— Sr . 

The water being let off from the lock the boat is taken in- 
to the lower basin. 

The second boat finds the surface of the water in the lock 
on a level with that of the lower basin. Water must there* 
fore be let in from above to raise its surface to a level with 
the upper basin, this requires a volume of water =s Sx, 
which, after the introduction of the second boat is reduced 
to 9 (ay-^ir). 

The expense of water for the third boat is 

And the expense for the whole convoy, if we denote by 
m' the number of boats of which it is composed will be ex- 
pressed by 

S(x (m'-.l)-f,-ftT-fTi-&c.) 

The expense of water for a second convoy composed of a 
number m" of ascending boats will be 

S (m'x+f/+r,,+f,"+,&c.) 

That of a second descending convoy composed of m 
boats will be 

S (x (m"-l)-<,/'-.a-r^-8ic.) 

Therefore if we designate by Sy', Sy'\ Sy' ', kc. the par 
tial qaantities of water expended by each ascending convoy, 
and by Sz', Ssr', Sz'^f be. the partial quantities expended 
by each descending convoy, we shall have, for the whole 
quantity expended from the upper level of a lock for any 
nnmber K of convoys of boats ascending and descending al- 
ternately : 
S (y'+y"+y'"+, &c.+2r'+ar"+ar'"+, &c.= 
S(n'ic+f,+r,,+f^+,&c 
+S (n"*+r,+r,,+C+, fac. 
+S (n'"x+</"+^./"+^'"+, 8ic. 



+S {x (« -i)-f, -fj^-r^-, kc.) 
+s (^«(«"-i)-r,-ri,-.r^-, kc.) 
+S (x (fii'"-.i)-.r',,-r'i»-r'^-, &c.) 



»r 
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Or, making the whole number of boats which tscend 
ss N ; and the whole number of descendbg boats s M ; 
the sum of the quantities 

y'+y"+y"'+, tc.+r'+z"+^'"+, &c =Y, 

And presenriiig the denominations T' and T'' for the soni 
of the drafts of water of the ascending and the descendiK 
hosts respectively, we shall have in a more simple form, ah 
ter dividing by S : 

Y=« (N+(M-.K))-(T"-T'). 

Therefore, the total expense of water from an upper basin 
of a lock, through which a certain number K of convoys 
shall alternately pass, will be positive, null or negative, ac- 
cording as we have, 

T"— T' 

T"— T' 

*^N+(M-K) 

* ^N+(M-K) ' 
By recurring to our general formula 

Y=x(N+(M-K))-(T''-TO 
we may remark that the first term of the second member is 
at its mmtmtim value when M^K=o, that is, when the de- 
scending boats are equal to the number of convoys, which 
they form, or, which amounts to the same thing, when thejr 
go singly. 
In this first hypothesis the formula becomes 

Y=Na?-(T"-T') 
as we have already seen. 

The term a?(N+(M— K)) of the general formula arrives, 
on the contrary, at its maximum value when K=sl, since the 
number of convoys ascending or descending cannot be less 
than one. 

In this second hypothesis we have 

Y=«(N+(M-l))-fT"-T'); 
an equation which applies to the particular case where all the 
boats which pass the lock should form but two convoys, one 
ascending during a certain time, and the other descending 
during another period of time. 
The last equation becomes 

Y=cr(2N-l)-(T"— T') 
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he number of boats ascending, is equal to the num- 

boats which descend ; this supposition being more 

than any other, it is that to Which we shall confine 

'es. 

r it is evident that if any number n of boats pass the 

le by one, ascending and descending alternately, the 

on of no expense of water will be expressed by 

n 
D the contrary, the same number of boats go in two 
rs, the same conditibn will be expressed by 

x= . 

2n-l 

ich signifies that the lift of the lock will approach so 

nearer to 

2n 
Dumber n of boats become greater ; whence it follows 
e two quantities 

T '— T' T"— .TT 

— and 5 — 

n 2n 

» two limits between which the lift of the locks of a 
should be confined, in order that the expenditure of 
From the upper level should be null, in whatever num- 
convoys the given number of boats successively as- 
nd descend. 

lerefore, we give to the locks a lift which is an arith- 
I mean proportional between the heights which ren* 
s expenditure null in the two extreme cases we have 
sed, that is to say, if we make 

.«, r« 3 3(T'-.T'), 
.=H(T''-T'))^=-4;r 

right will be most likely to fulfil the condition which 
re proposed, of rendering the expense of water null, or 
80, on the passage of any quantity of boats distri* 
in convoys as chance may offer. 
8 lift is, as we see, i of that which would be proper if 
ats alternated one by one at the passage of each lock : 
St order of passing is the one generally adopted, as far 
cticable, in navigable canals, and the preceding analy- 
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sis sufficiently justifies its maintenance. In what foUowi 
we shall therefore suppose it established. 

Hitherto we have only considered the actual expense of 
water, positive, null, or negative, which is occasioned by the 
passage through the lock or canal; but at every double piF 
sage at the lock there is a quantity of movement given Ml 
only to the water expended, but also to the ascending aid 
the descending boats. There is produced, then, a certiio 
quantity of dynamical action, which we shall now endeavov 
to appreciate. 

I snail denominate, according to the common cnstom, 
dynamical action or effect^ the product of a certain weight 
by the vertical distance which it goes through, either in is- 
cending or in descending, whether its movement be unifim 
or uniformly accelerated, during the unit of time. 

This dynamical action or effect is always equivalent, as 
may easily be shown, to the active force (force vive)oft 
certain mass, which should move with a certain velocity ; 
thus, in other words, it remains for us to determine the ex- 
pense of active force necessary to raise one boat and lower 
another, through the lock of a canal. 

The general equation which expresses the relation be- 
tween the lift of a lock, its expense of water, and the draft 
of water of the boat, is, as we nave seen above, 

From this we shall deduce Uie value of the dynamical ac- 
tion employed at each double passage for each of the three 
cases, where the expense y of water is positive, null, or neg- 
ative. 

1^ The quantity y being positive, it is evident that the 
volume of water a?— (f »f) which it represented, descends 
from the upper to the lower level, that is, from the height s: 
the dynamical action of this volume of water is therefore 

ap(a:-(r-f)). 

Moreover the boat f descends the same distance: its if* 
aamical action is consequently = f x. 

The sum of these two actions which operate downwards, 
estimated in a vertical direction, is therefore : 

The only mass which is raised by this operation is that of 
boat f , which passes from the lower to the upper level : it^ 
dynamical action, upward^ is therefore f'x. 
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it these opposite dynamical efTectSi although successive, 
le in equal times, and according to the same laws ; for 
are eiTected while the lock is filled or emptied ; and 
iUiog and emptying takes place exactly in the same 
b of time, as may be immediately deduced from the 
ibe which express those of spouting fluids in contigu- 
Bfles, separated by vertical diaphragms, whence it lol- 
ihat the difference of these dynamical effects is the rig- 
expression of the active force lost in producing them. 
lis loss is therefore 

X {x—(l"'-f))+t"x—t' x—xx. 
ly, When the expenditure of water y, is null, it is evi- 
tbat the dynamical effect downward is reduced to V'x^ 
product of the mass of the boat multiplied by the fall of 
>ck. . 

le dynamical effect upwards, as in the preceding case, 
presented by by t'x. 

nsequently the difference of these dynamical effects, or 
)ss of active force is 

x{t!'—t\=:xx\ 
ise when y = o, we have always x = t* — t, 
y. When the expenditure y of water is negative, or, 
I is the same thing, when by the passage of the boats, 
ding and descending, a certain volume of water is 
1 from the lower to the upper level of a lock, we have 

16 Dynamical action downward remains equal to the 
ict of the boat multiplied by the height of tlie fall, and 
ynamical action upward becomes e^ual to the product 
It same height multiplied by the sum of the masses of 
9at and the water raised, or 

le loss of active force is therefore 

^jc-t'o?— a?(-a?+(^'— f))=ra:. 
lerefore, whatever be the expenditure of water, the 
'the lock, and the draft of water of the boats which 
through it, the loss of active force, indispensable in 
ing the double passage of the boats, is always in pro- 
>n to the square of the height of the lift, 
lerefore, if we designate by h the whole rise of a canal 
its lowest to its summit level, and if this rise be di- 
►L. IV No. 1. 15 
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m 

vided among a certain number of locks whose lifts are res- 
pectively X, Xgf x,„ &£c. we shall have 

And for the loss of active force on the whole leogth of the 
canal, the sum of tlie squares : 

Xf "rX/f "T^tti +«»»x ^ 
which will diminish in proportion as the number fi of the 
locks increases. 

The particular case where all the locks have an eqml 
lift gives : 

X I Xff 'X Iff ■■• ••X fW\ I • 

tn which case the loss of active force becomes : 

n' n 
if the total rise of the canal be divided into any other 

number n' of equal locks, that loss becomes - ; the losses 

of active force, in the two hypotheses are therefore : 

1 1 

n II 
that is, they are in inverse proportion to the number iof 
locks employed to obtain a given height. 

Designating by y and y the positive expenditure df wa- 
ter in the two suppositions, we have : 

y=^.-(<"-o 

Whence we see that the expenditure of water is so much 
tlie less as the number of locks is greater, or as their lift b 
smaller. 

It becomes exactly proportional to the lift when the as- 
cending and tlie descending boats have the same draft of 
water, the only supposition which has been tacitly admitted 

hitherto ; for in this case we have : 

h 

^ n 

If we only consider the distribution of the locks of a navi- 
gable canal in relation to the expense of water, which is to 
he supplied by the higher levels, the preceding analysis 
-=?hews the great advantages that will result from diminish- 
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log the lift of the locks. The principles on which this con* 
elusion is founded are evident ; the calculations which jus- 
tify it are simple and easily verified. And yet it appears to 
have hitherto escaped the attention of engineers who have 
occapied themselves in projecting or in constructing canals. 

It is in the natural progress of our mind, and in the slowness 
with which certain branches of knowledge are propagated, 
that we must look for the cause of the seeming abaddon- 
ment in which the questions which form the object of the 
present memoir have remained. 

The first inventors of canaF locks, as well as those who 
first constructed them, captivated as they must have been 
by the effect of this ingenious contrivance, attributed to it so 
much the more merit as it served to surmount a greater diffi- 
cult at a single step. 

Il, as we are assured, the first locks were constructed in 
the Venetian States, on a canal derived from the Brenta, 
BO apprehensions need have been entertained of a want of 
water, since the canal was supplied by a river ; besides, to 
make any exact calculations of the expense of water at the 
passage of the locks, it was necessary that the physical sci- 
ences should have progressed farther than they had done 
before the days of Galileo, and that the imperfect notions then 
possessed of those sciences should have been more general- 
ly disseminated among the mechanics of those times. 

It is easier to imitate what has been already done in hy- 
draulic constructions, than to improve them,- or even to ac- 
coant for certain practices which usage seems to have ap- 
proved and consecrated. 

Every one knows that one of the principal obstacles to 
the execution of the canal of Languedoc, was the difficulty 
of collecting on the summit level a quantity of water sMffi- 
cient for the service of the locks, and the navigation of the 
canal. It was therefore of the highest importance to econo- 
mise the water that could be procured. The means were 
easy, and consisted only in diminishing the lift of the 
locks. Nevertheless we learn from Mr. Gauthey that the 
first locks constructed were of so great a lift that it was 
necessary to demolish them, and substitute others of a less 
lift in their stead, even before the navigation of the canal was 
opened, and this because the great pressure of water which 
they had to support, subjected all their parts to too much 
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damage. The economy of water did not enter at all into 
the calcuJation which produced this change ; ahhough thii 
would have been the most powerful motive had the expense 
of water at the locks been submitted to a rigorous analysis. 

The most celebrated Engineers of France and England 
have continued to contribute to the maintaining of andent 
practices in this species of construction. 

We read in a memoir of Mr. Perronet, on the canal of 
Burgundy, that the greater or less space occupied by aboit 
in the lock of a canal, has no influence on the quantity of 
water expended for the passage, either in ascending or de- 
scending, and that there is therefore no reason for diminish- 
ing the lift of the locks, which, he says, is generally eight, 
ten or twelve feet. 

This opinion, advanced by an engineer so justly renowoed, 
has never been contradicted ; and if we may be permitted 
to judge from the canals which have been constructed since, 
it has been continually admitted without discussion or ex- 
amination. 

It is true that Mr. Gautliey, in the memoirs above cited, 
remarks that the locks of a canal which has a summit level, 
should not be of equal lift, that the smallest lifts should be 
nearest the summit level, and that their height may be aug- 
mented as the facility of supplying the expense by feeders 
increase. But Mr. Gauthey has not formally distinguished 
in what precise circumstances, nor under what restrictions 
this variation may take place ; and although his idea indi- 
cates somo notion of the existence of a certain relation be- 
tween the lift of the locks and the quantity of water required 
for their service, he did not turn his attention to the exact 
determination of that relation. 

He merely obscr\'es that the greatest lifts in common use 
are generally of the height of the 3" 90^ (12 feet 9 inches, 
English or thereabouts,) and the smallest 1 "" 30^ (4 feet 3 
inches). Whence he concludes that the most eligible 
height is 2°' 60^ (about 8 feet 6 inches) as being an arith- 
metical mean proportional between the two extremes ia 
common use : this is the only rule on the subject which he 
has deduced from his enlightened and extensive practice, 
and from the , numerous observations with which his impor- 
tant work is filled. 

Let us now establish the principles which should^serve us 



JH. Qirard on Xavigable Canah. 117 

as 1 basis for the distribution of the lifts of any number of 
eootiguous locks on a canal. 

Since the expense of water, from any basin, necessary for 
a double passage of boats in the lock which joins that basin, 
is always proportionate to the lift of the lock, when, accord- 
ine to the supposition generally adopted, the draft of water 
ofche ascending boat is equal to that of the boat which de- 
scends, it is evident that, if we continue the same supposi- 
tion, the reciprocal condition of a proper distribution of the 
locks consists in adapting their lifts to the quantity of water 
that the adjoining reservoir destined to supply water, can 
furnish without inconvenience. 

This principle established, let us admit that the highest 
lock of a canal is constructed in conformity to it, it is clear 
that if the canal, from this point downward to its lowest level, 
experienced no loss of water by evaporation, or filtration, all 
its locks should have the same dimensions as the first; for 
then the water drawn from the first level, would pass to the 
second, thence to the third, and so on successively to the 
last and lowest. 

In case of a negative expenditure, the same volume of 
water would ascend through all the locks in succession, from 
the lowest to the summit level.* 

Thus, whatever might be the number of locks, the de- 
scent of one boat and the ascent of another, throughout the 
whole length of the canal, would only require the positive or 
negative expense of water necessary for the double passage 
of those boats through any one of the locks. 

But the above supposition does not hold good in practice. 
Each successive level of a canal loses, necessarily, a certain 
quantity of water by evaporation, and is more or less ex- 
posed, according to the nature of the ground, to lose anoth- 
er portion by filtration ; therefore the volume of water drawn 
from an higher to a lower level by the first lock, cannot be 

* Tbe expense of water can be negative only while the boat descends, and 
nmit always be positive when the boat ascends the lock; hence the nega- 
tiT« expenditure begins by flowing from the highest lock into the summit 
levidy'lrom the secoi^ lock into the first, from the third to the second, and so 
on Id tiM last and lowest leveL The positive expense begins at the upper lock, 
wben cmosed by the descent of a boat, and at the lower one when caused by 
Ihe ascent, and fellows in the same succession. The author of the Memoir 
las already explain^ this principle at the commencement, hut hai here fal- 
len into an erroneous expression* — Translator . 
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wboUy applied to the use of the following lock. Hence it 
becomes necessary to diminish either the lift of the seooad 
lock, or the depth of the water it contains. 

The preservation of a given depth of water in each stage 
of a canal is an indispensable condition of the existence of 
such canal as a means of communication. The lift of the 
second lock from the summit level must therefore be lea 
than that of the first. 

For the same reasons the lift of the third lock must be 
less than that of the second, and go on diminishing in like 
manner till the last and lowest. 

Therefore when the locks of a canal can only be suppli- 
ed with water from the summit level, the lift of the locb 
respectively, should diminish as they recede from that level; 
and if the ground be homogenous, these diminutions shonU 
be in exact proportion to the length of the level which pie* 
cede the locks respectively. 

When, on the contrary, fresh supplies of water can be 
provided to replace the water lost by evaporation and filtn- 
tion, as the canal descends in the plains, it is evident Aet 
the supply of water from the first feeder will allow the lock 
immediately below it to have a higher lift than the one whieb 
immediately precedes the introduction of such supply; from 
this point to where another feeder can furnish a fresh sup- 

f)ly of water, the lift of the locks must diminish as before^ 
irora the first feeder to the second ; from the second to the 
third, and so on to the lowest level; whence we see that, 
taking into account the losses occasioned by evaporation 
and filtration, a navigable locked canal should be consider- 
ed as a system of partial canals, each extending from one 
feeder to another, and in each of which the Ufts should di- 
minish from its highest to its lowest level. 

The locks situated at the origin of these partial caoals 
may have a greater lift in proportion as they are farther from 
the summit level, in all cases where the quantity of water 
they receive from their feeder is greater than their loss by 
evaporation and filtration ; the locks at the origin should, on 
the contrary, have a smaller lift when these losses are not 
compensated by fresh supplies. 

In general, if we suppose all the levels of a navigable ca- 
nal once filled with a sufficient depth of water to floatfbe 
heaviest loaded boats, in order to maintain that depth con- 
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suntly, whateirer be the degree of activity of navigation, 
the lift of each lock must be proportioned to the sum of the 
volumes of water furnished by the summit level and by all 
the collateral feeders above the lock in question, after de- 
ducting therefrom the sum of the losses by evaporation and 
filtration throughout the same extent ; now as the quanti- 
ties of water acquired and lost in a given length of canal, 
are exceedingly variable according to the localities (and the 
seasons ?) it follows that the equality of lift recommended to 
be estabUsbed in all the locks of a canal, is reduced to a 
simple rule of practice that is not justified by any theory, 
and which can find no reasonable application except under 
a concurrence of circumstances rarely to be met with. 

We btve just seen according to what laws the lifts of the 
locks of « navigable canal should be made to vary in a given 
case, abstracting, as we have done, the consideration of a 
difference in the draft of water of the boats. It would be 
easy, taking that difference into account, to deduce from 
our JwrmuUt the law of variability of those lifts in similar 
circumstances. The simplicity of these calculations ren- 
ders their application here unnecessary. 

The quantity of dynamical action, or active force expend- 
ed in mancevreing the locks, has not yet fixed the attention 
of any engineer. I shall now proceed to demonstrate in 
what manner the consideration of this expense may lead to 
the improvement of navigable canals. 

i flhaU begin by recalling this incontestable principle: that 
active forces and dynamical actions, from whatever source 
derived, and in whatever manner they are disposed of, can 
always represent the useful effect of some machine. The 
economy of these forces, by the adoption of appropriate 
means, will therefore leave a greater portion of them free to 
be duposed of; for example, if we regulate in a proper 
manner the rise and fall of the locks of a navigable canal, 
the quantity of active force economised may be applied to 
the use of mills on the banks of the canal, or to any other 
useful purpose. 

In the second place, I shall recal this principle, that the 
expense of active force, indispensably incurred at the pas- 
sage of a lock, in raising one boat and lowering another, is 
always proportionate to the square of the lift of such lock, 
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whatever be the expense of water, and the draft of the as- 
cending and the descending boats. 

But we have already concluded from the equation which 
expresses the relation between these quantities, that if the 
lift of the lock be made equal to the difference in the 
drafts of water of the two boats, the expense of water froB 
the upper level is null. 

In tliis particular case, the expense of acthre force necei- 
sary for the passage of the two ooats is therefore as it wefe 
repaid by the descending boat, in the same manner as if 
this boat, in descending on an inclined plane, drew the otlh 
cr boat up along the plane, at the same time, by metos of 
a chain passing over a pulley. In the same manner, vrbea 
the lift of the lock is less than the difference of draft of wa- 
ter of the two boats, we have seen that a certain volume of 
water was raised from the lower to the upper lavel ; in tbb 
case the active force of the descending boat is not only em- 
ployed in raising the other boat but in raising at the same 
time a certain quantity of water, precisely as if the two 
boats were still connected by the chain and moved on an io- 
clined plane, and a certain volume of water was added to 
the weight of the lightest boat. 

We must also observe that the quantity of active force 
expended by the descending boat to raise a mass of water 
into the higher level, is not deducted from the useful effiect 
of the lock considered as an ordinary machine ; for the de- 
scent of the boat, by means of the lock is itself a part of the 
effect which we expect from it. Hydraulic locks then, 
classed among machines proper for the transmission of 
movement, offer this singular advantage, to the exclusion 
of all other machines, that the expenditure of active force 
necessary to the production of movement is in itself a por- 
tion of the useful effect which the machine is intended to 
produce. 

To obtain this advantage, it is true, the following condi- 
tions are necessary ; 1st. That the draft of water of the bolts 
which descend should be greater than that of the boats which 
ascend ; 2ndly, That the rise and fall of the locks should 
in no case exceed that difference of draft of water. 

It is evident that the last condition can always be fulfilled 
whenever the first shall exist : and, although in deterauo- 
ing the quantity of water necessary to supply a canal, it ha^ 
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always been supposed that the oavigation in the two opposite 
directions was equally productive ; a moment's attention to 
the soAgect will suffice to shew tliat this supposition is not 
conformable to reality, that the weight of articles transport* 
ed downwards is far greater than that of the merchandise 
which ascends the canal ; and that this difference is likely 
always to etist wherever civilization is sufficiently advanced 
to render canal communications necessary between differ- 
ent sections of a country. 

The greatest population of a country always fixes itself 
at a point where the articles of first necessity which it con* 
snmesy and the raw materials which it employs in its man- 
ufactories, can arrive with the greatest facility. Navigable 
rivers offer so great natural advantages for this object that 
they have drawn to their banks a great number of inhabi- 
tants ; in this manner the valleys are covered with cities, and 
the capital of a country is generally situated on the banks 
of the largest river which passes through its territory. 

When the population of the valleys through which the 
navigable rivers run, becomes so dense that those valleys 
ean no longer furnish sufficient means of existence, recourse 
must be had to the more elevated plains to supply the defi- 
ciency, and sometimes certain productions of the earth are 
drawn from the mountains to be employed by the hand of 
industry. In these circumstances artificial canals become 
necessary for the transportation to the place of consumption, 
and without greatly enhancing the price, of grain, drink, 
wood, timber, and other materials for construction, as well 
as pit-coal and iron castings, those two sinews of manufac- 
turing industry. But these productions of the earth, which 
descend to the valleys, are incomparably heavier than the 
manufactured objects for which they are given in exchange. 
Thus we see that the boats which transport coals and cast- 
ings from Birmingham to London, descend the canals deep- 
ly laden and return empty to seek new cargoes ; and^ with- 
out going out of our own country for examples, is it not the 
same on the canal of Givars in the vicinity of Lyons f and 
do we not every day see that the boats which supply Paris, 
arrive with iull cargoes, and, after discharging them, as- 
cend the Seine or the Marne almost entirely empty f A 
ereat number of these boats, especially those which come 
from the centre of France by the canal of Briare, do not 
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return, but are broken up in Paris, and the materials of j 
which they are constructed sold under the name of bmii 

wood. ^'^ 

It would be superfluous to adduce any further proofs k 
support of this opinion. It is easy to conceive that the 
boats which should arrive at Paris from the most elevated 
points of the department of the Ardennes, or of the depart- 
ment of the Cote-d'Or would not return with so weigfatjr 
cargoes as those they should have brought. We may there- 
fore consider it as an established principle that, in a well 
regulated system of internal navigation, the total weight of 
articles which descend the canals will always be much 
greater than that of the objects which ascend them. 

This principle once admitted, the volume of water neces- 
sary for the navigation of canals will be greatly reduced ; 
and the difficulty of accumulating it in sufficient quantity on 
die summit levels of those canals^ will be no loncer an 
obstacle to their execution, since, according to our tonno- 
I«, the lifts of the locks may always be regulated in such 
manner as to expend but a given quantity of water by the 
passage of boats, and even in case of need, they may be 
made to raise a certain volume from the lowest to the lugh- 
est level of the canal. ' 

To give an example of this manner of proceeding, let us 
suppose that the draft of water of the boats which descend 
a canal be 1*" 20^=:(3 feet 10 | inches nearly,) and that of 
the boats which ascend 30 centimeters (11 ^ inches) only. 

Let us suppose further, that the expenditure of water id 
the canal cannot exceed \ of the weight of the boats which 
pass the locks in both directions ; substituting these numep' 
ical quantities in our general formula we shall find the prop- 
er weight of the lifts to be I"', 275« (4 feet 2| inches.) 

If, instead of drawing this volume of water from the up- 
per level, it were necessary to raise the same quantity froai 
the lower level to the upper one, the proper lift of the locks 
will be found 0°" 675 (2 feet 2/^ inches.) 

Finally to render the expenditure null, the height of the 
lift would require to be 90 centimetres (2 feet 11^ inches*) 

I proposed, in this memoir, to indicate the means of sup- 
plying a deficiency of water which might in some instances 
prevent the opening of useful canals ; but other, and not 
less important advantages will naturally accrue from the es- 
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tablishment of the relation here assigned between the draft 
of water of the boats and the lift of the canal-locks. By aug- 
menting that draft of water, and by diminishing that lift, it 
will be possible to transport the same quantity of goods on 
narrower canals ; the ground occupied by the canals will 
therefore be less, and consequently cost less purchase 
money,* while the loss of water by evaporation will dimin- 
ish in the same proportion. 

The manceuvreing of the gates will be much easier, and 
may be confided to the boatmen, as is practised on the small 
canals in England, by which means the wages and lodgment 
of the Lock-keepers may be saved. 

The pressure of water on the sides and bottoms of the 
locks being much less will cause less damage, and conse- 
quently render the repairs less frequent and costly. By 
this means canal navigation will be no longer exposed to 
those frequent and long interruptions which have heretofore 
been necessary for the purpose of repairs. 

Finally, narrower boats with a greater draft of water, 
will offer less resistance when tracked,* and as they may 
be decked, their cargoes will be more secure than in ordi- 
nary flat-bottomed boats. 

In a future memoir I shall develope more fully the last 
advantages which I have here pointed out. In concluding 
this, I snail only remark that the discovery of lock naviga- 
tion is still a recent discovery, which has been less appre- 
ciated by the general results of its application to water com- 
mimications, than by its visible result of a difficulty over- 
come. The mind requires some reflection to seize the ad- 
vantages of a system of small locks placed one after another 
at greater or less intervals, while the imagination is forcibly 
struck by the manoeuvreing of a lock of a considerable lift. 

In the fourteenth century, when artillery was first invent- 
edy tbey began by making cannons to throw balls of two to 
three hundred pounds weight. Notwithstanding their pro- 
digious effect, their unwieldly mass soon compelled the 
abandonment of their use. There now remain none of 

* Perhaps this advantage will be counterbalanced by the extra cost of ex- 
cavatioii. — TfamlaUor. 

* This proposition does not yet appear to be clearly demonstrated, and 
belbre pving it entire credence, I am dispOv^ed to wait the further illiiftni- 
tioas of the author. — TranHator. 
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those old cannon except in Turkey, and in some few for- 
tresses of Europe, where they are preserved as monaments 
of the art in its infancy. The dimensions of all the pieces 
of artillery have been successively reduced, and that arm 
has only been really iuiproved in proportion as it has beea 
made lighter ; or in other words, its greatest perrection coo* 
sists in making it produce the greatest possible effect with 
the least possible expense of active forces. 

It is true that since the invention of gunpowder opportu* 
nities hare not been wanting to study and improve the form 
and size of artillery : this circumstance has necessarily ren- 
dered the progress of that arm much more rapid than the 
improvements in Hydraulic Architecture. Hence in the 
latter species of constnictioo we are still at the Inrge pieces. 



Ajit. Xn. — An aeconnt of a remarkable storm which ouw'' 

red at Catskill, July 26, 1819. 

[Read before the CatikiU Ljcaimi.] 
To PftO?. SiLLlMAN, 

Dear Str-^Agreeably to your request, I now transmit to 
you an account of the great storm, which occurred here oo 
Monday afternoon the 26th July, 1819. At that time I was 
absent on a journey, in the state of Pennsylvania. Of course 
I am indebted to others for that class of facts which relate 
to the immediate phenomena of the storm. I reached home 
on the following Monday ; and during that week spent much 
of the time in collecting facts relative to it ; and have since 
from time to time, visited various places, where uncom* 
mon ravages were occasioned, and have spared no pains in 
obtaining all the information of nn interesting nature whieb 
could be collected. Every fact communicated by others, 
or observed by myself, was immediately committed to writ- 
ing. The manuscript has lain by me about fifteen months* 
I have more than oucc, visited several of the places, where 
peculiar ravages exist, and believe the account to be in IK) 
degree exaggerated. 

I am respectfully, yours, tic. 

BENJAMIN W. DWIGHT. 

CaiskiU, Februarys, 1821. 
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ACCOUNT OF A STORM, &c. 

In several places in the mountainous country of New- 
England, it has been supposed by many of the inhabitants, 
that clouds have in various instances bursty or suddenly dis- 
charged great quantities of water. As the phenomena in- 
dicated by this phraseology have, in almost all instances, in 
which they have occurred, in that section of the country, 
existed in thinly settled regions, or in the night, in conse- 

Juence of which the accounts given of them are imperfect; 
suppose that it may be gratifying to some of your readers, 
to see a detailed account of the storm, which occurred 
here. 

This storm exhibited phenomena anafagous to those, 
which have occurred from what is called the bursting of a 
doud, and in some respects more remarkable than any, of 
which I have heard. 

To render the description more intelligible, a few ex- 
planatory observations may be useful. 

The toumship of Catskill is situated on the West side of 
the Hudson, and is bounded on the East by that river ; on 
the North by the township of Athens ; on the West by Cai- 
ro ; and on the South by Saugerties. The town is estima- 
ted to be about one hundred and twenty miles north from the 
city of New- York. Three rivers, or creeks, as they are 
here customarily called, have their courses in part, through 
this township ; the Kistatom, the Kaaterskill, and the Cats- 
kill. The Kiskatom rises, if I am correctly informed, be- 
tween the Catskill mountains and the Round Top,* a 
mountain in Cairo; and runs about five miles in the township 
of Catskill, and empties into the Kaaterskill. The Kaat- 
erskill is a fine mill stream, which rises in the Catskill 
mountains, and empties into the Catskill, about two miles 
from the mouth of the latter stream. 

The Catskill, which I shall usually denominate the Creekj 
rises in Middleburgh, in Scoharie County, and empties af- 
ter a course of about forty miles, into the Hudson. The 
CatskiU mountains lie westward from the town, and are dis- 
tant from it in their nearest part, about seven or eight miles. 
The town is situated along the creek, and commences at 

*■ The highest peak of the Catskill mountaim is also called Round Top. 
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the point of land, formed by tlie junction of that stream 
and the Hudson. The principal buildings are situated along 
Main-Street, which commences about a quarter of a mile 
from tlie Hudson, and lies on the east side of the creek, to 
which it is in a good degree parallel, throughout its whole 
course. Several dwelling houses, stores, and other bufld- 
ings, are situated on Water-Street, nearer to the creek; 
and several on the hill, east of Main-Street ; and otben ' 
elsewhere. There are a number of streets, and lanes, whid 
intersect these streets at right angles, and pass to the creek. 
The hill rises abruptly to the height of about one buh 
dred and fifty feet. Main-Street is estimated to be aboal 
thirty or forty feet above low water mark. 

From the point of land formed by the junction of the 
Hudson and Catskill, a wharf has been extended, about 
one fourth of a mile, to a small island, in the Hudson, 
formed by the opposing currents of the two streams. To 
the south end of this island there have been considerable 
additions of made land. The whole of this ground is now 
called the Point. On it several dwelling houses, stores, 
and other buildings, have been erected. 

At the north end of Main-Street the Catskill and Sas- 
quehannah turnpike commences, and runs in a W. N. W 
course about eighty-eight miles, to the Susquehannah river. 
From two to two and a half miles from the Point, is situated 
along this road, the small village of Jefferson. About two 
miles further, on the same road, is the village of Madison; 
and two miles beyond Woolcott's mills. 

The village of Jefferson is built on an elevated plain, ly- 
ing on the north side of the creek, and is about three fourths 
of a mile in length, and nearly half a mile in breadth. The 
land rises abruptly from the interval, which borders the creek, 
to the height of about onehundredand fifty feet. Thei maipn 
of this plain, or hill, which faces the Southeast, was probably 
in antient times, the border of a lake, which at some remote 
period burst its barriers, and emptied its waters into the 
Hudson. At Madison there was a large lake, the banks of 
which are distinctly visible, at a considerable distance, and 
strikingly so from the south end of Schuneman's mountain. 
The dam existed at the mill seat of the late Ira Day, Esq. 



Account of a Remarkable Storm. 127 

9 State of the weather previously to the commence- 
df the storm was as follows : — 
3 sky was cloudy, the air thick, (to adopt common lan- 
\ and very sultry ; the clouds were low and heavy, the 
blew from the S. W. Debility and languor were gene- 
complained of No thermometrical, or barometrical 
rations were made, within my knowledge. 
)ut half past 3 o'clock P. M. three distinct clouds, 
and black, arose in the southeast, in quick succes* 
A brisk shower followed. A fresh wind blew for a 
leriod ; but before 4 o'clock a calm ensued, which 
nearly an hour. A short suspension of the rain took 
soon after 5 o'clock. The whole quantity which had 
nded between this time, and the commencement of the 
, was considerable. About half past five, another dense 
lack cloud accompanied by a fresh wind, arose from 
W. Shortly before the cloud reached the zenith, 
vivid streaks of lightning issued from it, appearing like 
les of the same flash. These were followed by three 
sharp peals of thunder, instantaneously succeeding 
ither. 

>ut the same time, or immediately after, a very thick 
irk cloud rose up rapidly from the N. E. They met 
liately over the town. At this instant a powerful rain 
enced. The air soon after became so obscure, that 
and buildings, and other large objects, could not be 
ned at the distance of a few yards. The obscurity did 
pear to arise from a fog, of the usual kind ; but from 
bundance of the rain, and the low descent of the 
I, which appeared to rest upon the ground, or to hang 
\ above it. After the clouds met, the wind became very 
le, and blew for short periods from almost every 
Df the compass. At times it came with so much force 
drive the rain in a very unusual manner, through the 
es in doors and windows, and the roofs of dwelling 
s. Many houses which had never before been known 
k, at this time admitted great quantities of water. In 
il instances the wind suddcnlv abated, and a calm of 
minutes ensued. The lightning and thunder were 
ally severe. The thunder frequently resembled a 
t crash, and was as sudden, and of as short continu- 
as the sound occasioned by the firing of a cannon, or 
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by the SDappiog of a whip. The rain daoended at times in 
rerv large drops ; and at times in streamSi and sheets. 

During the storm four or five inter misaiona each of about 
eight or ten minutes occurred, also in the rain. In each ia* 
stance it excited a hope that the storm was approaching its 
termination ; but this hope was soon dissipated, by tbe ap- i 
pearance of fresh torrents. The extreme violence of the J 
rain terminated before half past six o'clock, tbongb it con- 1 
tinued to descend with considerable briskness until about ^ 
nine ; and moderately until about ten ; and it did not en- 
tirely cease until about eleven. The quantity which Ml 
from the commencement to the termination of the storm, it 
b difficult to ascertain with exactness. It seems probabb 
from the facts herein after mentioned, that it exceeded fit 
teen inches on a level Some remarkable phenomena oc- 
curred in various places. 

At the Point, just before the clouds met, two sloops were 
observed sailing before the wind, under a full press of saQ, 
one sailing rapidly up stream, the other more rapidly down. 
They met near the north end of the island, when the N.E. 
wind prevailed. About the same time the sloop Adminl 
started from the lower wharf for New- York. At the mo- 
ment of starting two persons on board, received slight elec- 
trical shocks, from one of the three streaks of lightning be- 
fore mentioned. Several panes of glass were also broken 
in a store, situated a few feet distant. One of these persons, 
immediately after the shock noticed strong luminous flash- 
es, or sparks, on one of his arms, and felt a jar throughoat 
his frame, and a sensation similar to that which is expe- 
rienced, when the hand or foot is asleep ; the other felt a 
jar similar to that occasioned by a smart blow, upon the 
breast. No other injury was done to the store, nor any 
whatever to tbe vessel. When the sloop had proceeded on 
her course about three fourths of a mile, the air had become 
so obsure, that those on board were unable at the distance 
of a few yards, to discern any objects. At this time, another 
flash of lightning was discharged about the vessel, and one 
of the persons before mentioned, received a much more 
powerful shock, which occasioned his falling down instanta- 
neously upon the deck. He was at this time drenched in 
water, and from this cause probably, soon revived, so far 
as to get up, and find his way into the cabin. In a little 
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lime be felt no other inconvenience from the shock, than a 
sensation of numbness, which affected his arms for an in- 
definite period. Wliile he lay upon the deck, a young gen- 
tleman standing near him, observed numerous flashes, or 
sparks, oflight, about his body, strongly resembling those 
issuing from a firebrand, when whirled swiftly round. They 
were accompanied by a crackling, or snapping noise. Anoth- 
er person on board, cxperienc(*d a lighter shock, which 
occasioned so much numbnes in one of his arms, that for a 
few minutes, he was unable to use it. There was an iron 
spindle at the top of the mast, for suspending the colours ; 
but no lightning rod. No injury however was done to the 
vessel. Was that part of the cloud, from which the light- 
ning issued, lower than the top of the mast f Several of 
those who where on the deck observed that, at this time the 
rain descended in streams, and sheets. The young gen- 
tleman above mentioned states that, at one period the water 
on the quarter deck accumulated so rapidly from the rain 
onlv, as to be higher than the tops of his shoes. 

A gentleman, who was in the south store, at the Point, 
feeling much anxiety for his friends on board the sloop, ob- 
served the phenomena of the storm, with more exactness, 
than any other person, with whom I have conversed. His 
account is as follows. When the two clouds met, they ap- 

C»red to fall down upon the river, between the store and 
ivingston's wharf, upon the east bank. The cloud rested 
upon the water in such a manner, that he could discover no 
space between them. As it came over it appeared extreme- 
ly dark at the bottom, and as white as a snow bank at the 
top* The air suddenly became so obscure, that he was 
unable to see any part of a large perriuuger, which lay at 
bis wharf thirty feet distant, except that he could barely dis- 
cern the poles. He particularly noticed that, he could not 
■ee any appearance of drops of rain ; but the water appear- 
ed to descend in large streams, and sheets. The descent 
of rain was most copious between a quarter before 6 o'clock, 
and a quarter after 6. In this half hour he estimates the de- 
scent of water to have exceeded twelve inches upon a level. 
At an inn, thirty rods northward, the family were unable 
to see t large sloop, lying in the creek, at the distance of 
twenty rods. At another inn, in the near neighbourhood, 
a man, who stood for a considerable period at the frgnr. 
Vol-. IV No, I. 17 
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door, was unable to see any part of a large barn, only four 
rods distant. Some time after the clouds met, two differ^ 
cnt persons residing in this house, distinctly observed a 
water spout, rising up from the river, and nearly opposite, 
with a broad bottom, and ascending with a whirling mo- 
tion to the clouds, in fonn of a pretty regular cone. The 
innkeeper some time in the afternoon, noticed two other 
water spouts, from three fourths of a mile to a mile up 
stream. These rose up in like manner, with broad bot- 
toms, and terminated in points, as they reached the clouds. 
At what period these phenomena occurred, theiy could not 
distinctly recollect. The whole quantity of water which 
fell at the Point, is estimated to have exceeded fifteen inch- 
es upon a level. I am persuaded that this estimate is not 
too large. 

The rain extended with equal, or greater, violence about 
eight miles west, from the Point, about three miles north, 
and about seven miles south. On the east side of the Hud- 
son, at a little distance, it did not descend with peculiar 
violence, or in a very unusual quantity. At Athens, four 
miles north, it was far less severe, than in Catskili ; and ii 
Cairo, ten miles west, it was light. Should we then esti- 
mate the whole tract, on which the rain descended with 
peculiar violence, and in quantities never before known, in 
this section of the country, since its first settlement at eighty 
square miles, we probably should not be very wide from the 
truth ; and on this whole tract, I am persuaded that, the 
water fell full fifteen inches upon a level. On a considen- 
ble part of the tract, there is reason to believe that, the 
quantity exceeded eighteen inches. 

In proof of the correctness of this estimate, I alledge the 
following facts. 

Main-street was flooded to such a degree that, notwidi- 
standing the descent to the creek is rapid, a sloop's boat 
might have sailed, in many parts of it, without difficoltji 
and for a considerable time. 

A large tub, measuring twenty-six inches across at the topi 
in the inside, and very nearly as large at the bottom, and 
fifteen and a half inches deep, was standing in an open yard, 
about thirty rods west of the south end of Main-street, and 
north of the dwelling house of Mr. J. D. It was empty 
when the rain commenced, and before sunset it was filled, 
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aod had run over. Several persons, who bad examined it 
from time to time, were of opinion, that no water could have 
fallen into it, except that which descended directly from the 
clouds. In front of the house, on the south side, is a large 
court yard. From the gate to the front door is a gravelled 
walk, several rods in length. This walk is raised higher 
than the adjoining grounds on each side. The owner re- 
turning home a little before sunset, found the water on this 
walk, from six inches to a foot deep. The water at this 
height must have been constantly and rapidly passing off in- 
to the creek. It is not known that water has been accumu- 
lated here from any other rain, to the depth of half an inch. 

About forty or fifty rods N. W* from this place, a small 
wash-tub, standing in open ground, being twelve inches in 
depth, and having two inches of water in it when the rain 
commenced, was observed about sunset to be full and run- 
ning over. How long it had been filled is not known. 

Two empty potash kettles, each of the capacity of ninety 
gallons, standing on the west sides of a high and spacions 
building, about the middle of Main-street, the one about 
twelve, the other about sixteen feet from the building, so 
situated that they probably caught no water, except that 
which descended perpendicularly from the clouds, were 
nearly or quite filled. Much of the rain descended in a 
very slanting direction. 

A common sized pail, in a yard fifty rods north, and a 
wash-tub, in another yard, were both filled, and ran over, be- 
fore sunset. 

A large bathing-tub, situated on the west side of a high 
building, and so posited that it could not probably have 
caught more than two tliirds as much as it would have done 
in open ground, had thirteen inches of water in it. 

At Mr. John Ashley's farm, five miles west from the court 
house, a common sized wash-tub, standing in open ground, 
was filled, and ran over, before sunset. 

I have been credibly informed that, at Madison, in a field, 
lying north of the turnpike, a large tub, estimated to be six- 
teen inches in depth, and an iron kettle, of the capacity of 
twelve to fifteen gallons, both empty when the rain com- 
menced, and both standing many yards distant from any 
building, were filled, and ran over. 
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About six miles south ofthe court house, an empty barrel, 
standing in open ground, caught eighteen inches of water. 

At Woolcott's mills several persons compared the descent 
of rain, to water running through a riddle. 

The effects produced by the storm, were such, as were 
never known to have occurred, in any other instance, in this 
vicinity. 

There were no remarkable ravages at the Point, nor in 
the village. From the banks of a brook, which crosses the 
turnpike road, about one quarter of a mile above the north 
end of Main-street, and empties into the Creek, some thou- 
sands of tons of earth, and stones, and rocks in solid masses, 
were washed out, and borne, chiefly on to the flats, or left 
remaining within the present banks. This ravage did not 
exceed a third of a mile in length. Near the moutb of thii 
brook the ascent up the hill, to the Jefl!erson plain, com- 
mences. Near the top of the hill several large gullies were 
formed, on the south-western edge of the road. These are 
now greatly altered in their appearance. At the cross-roads, 
in the village of Jeflierson, the rain was so abundant, abooC 
6 o'clock, and the cloud so low and dense, that one of the 
inhabitants, » man of observation, was unable to discern a 
pretty large dwelling house, only four rods distant fromliis 
own door, where he was standing. On Jefferson plain the 
water covered the ground generally, to such an extent, thit 
it ran into the doorways of many barns, and covered the 
floors, to the depth of several inches. On a field Ij-ing 
south-west from the turnpike, and containing about thirty 
acres, it was supposed by several ofthe inhabitants, that the 
water sometime before sunset, stood about eighteen inches 
deep on a level. As the plain is nearly level, it seems im- 
probable that much water should have run from other 
grounds, on to this. This estimate, therefore, I suppose is 
too large. The water from this ground is conjectured to 
have passed oflf chiefly in one place. On the soutb-eastera 
margin of the plain (which formed at some remote perk)d, 
as I suppose, the bank of a lake,) about thirty rods distant 
from the turnpike road, the|^ was previously a gulley, of 
considerable extent, worn down in the progress of ages by 
the current of a small spring, at the bottom, and by successife 
rains. The exact dimensions of this gulley cannot now be as- 
certained. Its length, from the margin of the plain north-west- 
ward, towards the old post-road to Albany, which runs alright 
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iglestothe turnpike, somewhat exceeded one hundred and 
ty feet. At the west end it was of inconsiderable extent ; near 
e margin of the plain, f which in reference to the creek, and 
(intervals, is a sharp hill, of about one hundred and fifty feet 

height,) it was wide, and deep. The water from the above- 
entioned field is supposed to have passed off into thisgulley. 
Whatever the fact may have been, the gulley was at some 
mod during the storm enlarged in an astonishing manner 

length, breadth, and depth. The ground here, and 
rougbout the plain, is composed of sand, covered by a rich 
id of soil. In this place it was well turfed with short 
'ass, and had as I suppose, never been dug, or ploughed. 

was also, to some extent, covered with forest trees. The 
imensions of the present ravine as measured by myself, in 
)mpany with a friend, by means of a line, August 1819, 
ere as follows. At the west end, where it extends across 
le old post-road to Albany, into the field abovementioned, 
terminates in a point. At five paces from the west end it 
as thirty-six feet wide ; at seventeen paces fifty feet; and at 
lirty-two paces, seventy-five feet. That part of the ravine 
hich was almost wholly formed at this time, extends from 
le west end about one hundred and ten paces. The width 
I this place is about one hundred and fifty feet, and the 
spth about eighty. From this place to the margin of the 
lain the distance is about fifty paces. Throughout this 
hitance the ravine gradually widens, and grows a little 
eeper. The width near the margin is about one hundred 
3d ninety feet. 

About sixty or eighty rods northward from the turnpike, 
a the old post road, another gully was formed, of about 
ightor ten rods* in length, and in some places ten or twelve 
let deep. This has been to a considerable extent, filled 
p, and the adjoining grounds lowered. About one hun- 
red rods distant from tliis place, in a north-western course, 

large and deep ravine, having several branches, was 
Kcavated, being about ninety paces in length, and from 
vo to six rods in width. Generally, it was from two to 
mt rods in width, and in some places thirty or forty feet 
eep. 

AtWoolcott's mills, two large gullies were formed, about 
m or twelve rods apart, one six or eight rods east, the oth- 

* Thii I believe is an American word substituted (or the roodi pole, or 
wrrh of 16i feet, which i* i? ii?cd to express. — Krf. 
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er three or four rods west, of his store. I have repeatedly 
examined this place. The eastern gulley is estimated to be 
about twenty rods in length. Near its commencement it is 
ten or twelve feet deep on the western side, and about six feet 
on the eastern. The average width is about two rods. Through- 
out a considerable part of its course, a ledge of red sandstone, 
horizontally stratified, forms die bottom. Here it is less 
deep. It crosses the turnpike, and terminates at the bank 
of the creek. When this gulley was formed, the current of 
water ran directly by the side, and against a part of a dwell- 
ing house situated on the south side of the turnpike. A Mr. 
June, whose family occupied the main part of the building, 
in assisting to remove a sick woman in the evening, from 
that part which had become partially undermined, stepped 
from the door into the water, which was supposed to be 
about two feet deep. But such was the impetuosity of the 
current, which had already worn a channel ten feet deep, 
that in spite of every effort he was carried into the creek, 
and drowned. His corpse was found a day or two after- 
wards, about three quarters of a mile down stream. Avast 
quanMty of earth, of stones, and rocks in rolled masses, some 
of them supposed to weigh a ton or upwards, were washed 
otit. and forced into the creek, where they now remam, 
forming a new bank, of about one hundred feet in length, of 
about seventy feet in breadth, and of about eight or ten feet 
in height, above the former bed of the stream. There was 
no stream in this place previously to the storm. 

The western gully was occasioned by the prodigious rise 
and enlargement, of a small brook, which runs at its bottom. 
The usual width of this brook does not exceed a yard ; its 
depth is inconsiderable. Tt crosses the turnpike road, and 
is crossed by a small bridge, at a little distance from which it 
empties into the Catskill. About six or eight rods south of the 
bridge stood a pretty large distillery; a few rods north of the 
bridge and near the mouth of the brook, was situated a plas- 
ter mill, a little further north was situated a spacious grist- 
mill, on the south bank of the creek. The water, during 
the storm, rose to such a hei«;ht in the brook, that it under- 
mined the distillery. This lodged against the bridge, which 
soon gave way. The whole mass, together with tlie large 
tubs of the distillery, and a prodigious quantity of earth and 
stones, which accompanied them in their descent, crowded 
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s plaster mill. The whole was precipitated down 
k into the creek, and broke through a part of the 
U, which soon became so far underminedi that it 

down, a day or two afterwards, 
[uantity of earth, and stones, and rocks in rolled 
carried into the creek, from the brook, is greater 
tn the eastern gulley. The length of the heap, 
mites with the lower one,) and forms a new bank, 
to the old one, is about one hundred and eighty 
3 width about one hundred : and the average height 
le former bed of the stream, as much as five or six. 
the stones and rocks in rolled masses, washed out 
m two gullies, and lying before hid under the soil, 
}ral superb specimens of petrified marine shells, 
tbem agglutinated in considerable masses, and hav* 
"giliaceous, and calcareous cement. 

one mile westward, on the same road, is a small 
isually containing not more water, than might pass 
a cylindrical tube of six inches in diameter. Here 
r accumulated to such a degree, that the brook 
ed all its banks, and became of the size and force 
ge and rapid mill stream. A blacksmith's shop 

a little westward from the brook, was carried off, 
ge ravine excavated. Generally, ravages occurred 
lilar to those which existed at Woolcott's mills ; and 
arable nuniber of rocks, estimated to weigh from 
Q to a ton each, were driven by the current many 
» the creek. It will be recollected, that a mile west 

place, the rain was moderate. 
^ neighbourhood of Madison, the storm produced 
not less remarkable. At no great distance north- 
m the village is a mountain, estimated to be six 

feet perpendicular height, above the plain below, 
th end of this mountain, which abuts upon the flat, 
mentioned as having probably been the bed of an 
ake, is about one mile north north-west from Madi- 
ch. The brow of the mountain here, is about half 
ition of the summit. There is at this place a ledge 
»ntal rocks, running a considerable distance, and ter- 

abruptly, with a perpendicular precipice of twenty 
feet* The surface of the mountain descends from 
tance back to this place. The water accumulating 
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from above, poured down the precipice with such impetuos- 
ity, as to uproot all the trees in its course, dowQ to the bot- 
tom, a distance of several hundred feet. The descent is 
rapid from the foot of the precipice to the bottom of the 
mountain. Throughout this distance a large ravine wts 
formed. All the trees, and earth, and stones beneath) wen 
washed away down to the solid rock, which lay below ; tnd 
the whole mass except the trees was precipitated beyond 
the road, which winds near the base, upon a tract of umbb 
and meadow land which it covered as I was informed bjr 
Mr. S. a gentleman who had examined the ground with at- 
tention, to the extent of two acres, and to the depth of fron 
six to ten feet. No water, if I am not misinformed, ins 
been known to run in this place, heretofore. The deecent 
of the water down the precipice occasioned a loud roariBg 
sound, like that of distant rolling thunder, and excited oo 
small astonishment at the distance of a mile. 

On the eastern declivity of the same mountain, about tiro 
miles north of Madison church, a portion of ground about 
forty-five feet in length, and of about the same breadtbi wis 
entirely removed to the average depth of four feet. This 
ground, and all that adjoining to it, was previously covered 
with forest trees. The trees on this plat were all bone 
away. It seems remarkable that the excavation commeo* 
ced suddenly, being of the full width, and depth, at the top. 
Neither was there any appearance of water having run froio 
the grounds above, the decayed leaves and brush wood be- 
ing in place. I have not examined this spot, but receired 
the above particulars from a respectable farmer, residin; in 
the neighbourhood. 

In a south-western course from Madison, distant from one 
to two miles, there is a high and sharp ridge, on which are sev- 
eral similar ravages. This rid^c or mountain, which is upwards 
of four hundred feet in perpendicular height, above the phio 
below, was throughout, so far as can be seen on the eastern 
side, covered thickly with forest trees. The eastern accliv- 
ity is as steep generally, as the sharp roof of a dwelling 
house. The largest excavation is about two hundred and 
thirty feet wide at the bottom. Owing to the steepness of 
the acclivity, I could not measure its length, or the width it 
the top. I estimated the height to exceed three hundred 
feet. Tracing it from the bottom up the acclivity, about 
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one hundred and fifty feet, it becomes forked, or divided 
into two branches, with a tongue of land between, which 
is covered with trees and shrubs. Below the fork, all 
the trees except two small ones, and. the shrubs, were 
torn up by the roots, and carried by the force of the 
waters to the bottom. The ground which was compo- 
sed of soil of a moderate thickness, and of gravel and 
stones underneath, was washed away to the depth of four, 
five, or six feet in most places ; and in some instances to 
the depth of ten feet or upwards. Below this are ledges of 
horizontal rocks, which have been laid bare to a considera- 
ble extent,and which were before invisible, rising tier above 
tier, and receding from below upwards. A great quantity 
of earth and stones were washed into the plain below, to- 
gether with a part of the trees, and shrubs, and carried to 
the distance of ten, twenty, and in some instances thirty, 
rods. A much larger mass lies immediately at the bottom. 
The trees have been since chiefly removed. There are two 
or three other similar excavations not far distant. They 
may be seen at the distance of fifteen or twenty miles, on 
the high grounds eastward. 

South of this ridge, at the distance of one or two miles, is 
another of less elevation, presenting on the eastern declivity 
similar ravages, in two or more places. These I did not 
examine particularly. 

Generally, it may be stated that, within the limits of this 
township there are nine or ten similar excavations on the 
sides of mountains, and sharp ridges, which were occasion- 
ed by this storm ; that in each instance there exists no rea- 
son to believe that the water was accumulated from the 
neighbouring grounds ; that the ravages commenced sudden- 
ly, and are large and deep at their commencement ; that the 
dead leaves and brush lying immediately above, and at the 
sides, do not appear to bear any marks of a change of posi- 
tion, nor to have been in any manner disturbed from the 
flowing of water ; and that the configuration of the ground 
is in each instance such, as to forbid the supposition, that 
the water might have accumulated from the adjoining 
ground. Did a cloud highly surcharged with water, rest upon 
each of these places, till its contents were emptied f Did 
ivaterspouts discharge themselves here f 

In the same range further south, the storm raged with 

Vol. IV No. 1. 18 
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great violence, and produced ravages not less remarkable. 
On the west side of the Kaaterskill, about three and a half 
miles from the town, a small brook empties into that stream. 
This brook is usually from one to two leet in width, and does 
not contain more water than might pass through a cyliodrical 
tube of six or eight inches in diameter. The distance firoin 
the source of the brook to its mouth is about three quarters 
of a mile. The country bordering it is hilly. In the after- 
noon and evening of the storm the brook was enlarged to • 
surprising extent. For half a mile from its mouth upwards, 
it became from two to four rods in width, except in certain 
places, where it was six, eight, and ten rods wide. In some 
places it was twenty feet deep. The quantity of earth, and 
stones, and rocks in rolled masses, washed out of the banks, 
during the afternoon, was prodigiously great. It has beeo 
estimated by several judicious persons, to exceed a hundred 
thousand tons. The average width of the ravine, I estima- 
ted to be four or five rods. I am not confident of the ex- 
actness of these estimates, nor are they intended to be veiy 
exact particularly as relates to the quantity. In some places, 
huge rocks washed out of the banks, have been heaped up 
by the waters, to the height of from ten to fifteen feet, and 
several rods in width. A considerable number of these 
rocks are estimated to weigh from six to ten tons each. I 
measured one, which was ten feet in length, seven feet io 
breadth, and eighteen inches in thickness. This rock, 
which is a mass of compact carbonate of lime, is almost 
wholly made up of organic remains.* Several others are 
considerably larger. To strangers examining this ground 
hereafter, it may be satisfactory to know that, before the 
rain commenced, all the ground from the mouth of the 
brook upwards, to tlie place where the banks become steep 
and high, and the ravine suddenly narrower, was level, and 
covered with a good bed of soil, well turfed over, with a few 
forest trees interspersed. The trees and soil have all dis- 
appeared, and huge rocks, and smaller stones, now occapj 

* I visited this g:round Sept 1, 1820, in company with James Pearce, Eiq. 
of New- York, (now of Catskill.) Darings our rambles up and down the la- 
^ne, Mr. P. discovered a smaller mass of organic remains, having an aqpl- 
laceous base, and containing superb specimens of Orthoeerites, madreposo^ 
tubipores, pectinites, terebratuias, &c. He also discovered in thei wcften 
bank a bed d'good marl. 
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ice. Thousands of tons of earth, and stones, were al- 
ried into the fields, south-west, south, and east, from 
id, (the Kaaterskill turnpike,) which crosses the brook 
wennr to forty rods above its mouth. A considera- 
ict of valuable arable land was ruined by this cause. 
Kit half a mile further up the Kaaterskill, and four 
from the town, the turnpike road, (called the little 
mre Turnpike,) to the Catskill mountains, crosses the 
1. On the western side of the stream, at the distance 
oral rods from the bridge, is situated a pretty large 
oik dwelling house. Before sunset the water rose in 
eek, at this place, nineteen feet above its usual level, 
reek here is several rods in width, and the banks gen- 
pretty high. The water overflowed the banks so far 
sumiund the house to a considerable depth, and to 
BD in the opinion of the owner, who is a judicious far- 
lie safety of his family. Under this apprehension he 
ed them to the high grounds a little west, where they 
led in an open waggon, till the flood began to subside, 
er up the Kaaterskill much mischief was done to sev- 
arms, along the banks. A large amount of hay was 
yed, much grain was injured, many sheep feeding on 
tervals, and some neat cattle, were drowned ; and va- 
dracts of valuable land covered with earth and stones. 
Mit one mile westward from the bridge which crosses 
[aaterskill, at the place last mentioned, and along the 
turnpike road, a brook of inconsiderable size exists, 
ids about a mile distant, in a north-western direction, 
Fter crossing the road, runs about three quarters of a 
urther, in a circuitous course, when it empties into the 
rskill. Previously to the storm the bed of the brook 
ne or two yards in width. In the course of that day 
ater rose to such a height, and ran with such impetu- 
tbat it wore a wide and deep ravine, extending through- 
Imost its whole course. It now resembles the bed of 
siderahle river, and is said to be in many places about 
undred feet in width. Large ledges of rocks before 
ble, and lying several feet under the soil, were laid 
They generally run at right angles to the current, 
portions from these ledges were undermined, and bro- 
iSf by the force of the accumulated waters, and carried 
stream to considerable distances. I measured one, 
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which was twelve feet in length, upwards of four feet io 
width, and two and a half in thickness, which was diseogi- 
ged from its former position, and carried down stream, up- 
wards of one hundred and twenty feet. It now lies cross- 
wise to the current. The descent in this place is not yeiy 
rapid. A few yards distant fiom this is another, which is ^ 
supposed to have been originally united to it, and measuring 
seven feet in length. It is considerably wider and thicker 
than the main portion. At some distance below there is a 
fall in the brook, of fifteen or twenty feet, over a ledge of 
rocks, and several rods in width. Before the storm h was 
of inconsiderable magnitude. At the bottom of thefaDi 
large cavity was formed in the rocks of between one and two 
rods in length, several yards in width, and estimated to be 
six or eight feet deep. A hirge rock, which appears lo 
have been formerly imbedded in this cavity, was disengaged 
by the impetuous force of the waters, and carried down 
stream several rods, and near to the opposite bank. It lies 
lengthwise, or parallel to the current, a direction opposite 
to that, which it originally sustained. This rock is upwards 
of twenty-one feet in length, six feet in width, and four it 
thickness. This fall is about a quarter of a mile in a sooth* 
em direction from the turnpike road. Below the fail the 
bed of the stream is worn several yards deeper, than before 
the storm. Some remarkable ravages, as I am informed, 
were ocoasioned by the storm between the fall and the 
mouth of the brook, and between the road and the source 
of the brook. A number of the foregoing assertions ire 
made on the authority of Mr. Anthony Abeel, a respectable 
farmer, who resides in the near neighbourhood, .and who 
accompanied me to the spot when I visited it. 

In most of the places, where the foregoing ravages 
exist, it seems probable that a greater quantity of rain de- 
scended than in the town ; and this is the general opiaion 
of the inhabitants, residing in those neighbourhoods. 

The whole amount of damage occasioned by the storm, 
in the township, was estimated by judicious persons, to have 
exceeded fifty thousand dollars. 

During the same afternoon there was a remarkable de- 
scent of rain, in the township of Chester, in Massachusetts, 
and in some portion of the adjoining country. From the 
great rise which took place in the waters of Chester river, 



Account of a Remarkable Storm. 141 

the effects of which I observed in the following September, 
while riding along its banks, and which will be visible for a 
century to come ; and from the many large collections of 
stones, and rocks in rolled masses which were tumbled 
down the hills, from the sudden gushing of the water, in 
momeotary brooks, and larger streams, and from the account 
published in the newspapers, I concluded that the quantity 
of water which descended in that region was as great, as at 
Catskill. It would be gratifying, if some gentleman in 
Chester would give the public, a detailed account of that 
storm. Between Catskill and Chester, which is upwards of 
fifty miles eastward, there was not in most places at the 
same period, an unusual quantity of rain, and in many pla- 
ces there was little or none. 

On the same afternoon, I rode on horseback, from Mon- 
trose, in Pennsylvania, distant from Catskill, in a south- 
western direction, about one hundred and thirty or one 
hundred and forty miles, to the Great Bend. About half 
past three o'clock, dense black clouds accompanied by 
lightning and thunder, rose up slowly from the south-west. 
At four o'clock a violent shower commenced, which contin- 
ued about an hour. As the clouds drew near I observed 
that they moved much more rapidly than I had supposed, 
and that they rolled along the hills below the tops of the 
forest trees. 

It would seem from these facts, that tliere was an unusu* 
al state of the atmosphere, operating in a greater or less de- 
gree, over an extensive tract of country. 

It is worthy of notice that on Thursday afternoon the fif- 
teenth of July, only eleven days before, an uncommon show- 
er occurred at Catskill. I left home that afternoon on 
horseback, on a journey to the westward. It had been 
cloudy through the day : the air was very close and sultry. 
I had not proceeded more than a mile before I was obliged 
to stop, on account of a very sudden shower, which came 
up from the south-west, attended with sharp lightning, and 
heavy thunder. The rain poured down in torrents. It was 
of a short continuance ; but fell full six inches deep on a 
level. I thought at the time, that it was the most powerful 
rain which I had ever witnessed. An empty pail, standing 
in a garden near to my house, caught about six inches of 
water in it. Considerable rain fell at other periods, during 
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the month of July. I believe I am authorsed in the con- 
clusion therefore, that the whole quantity which fell in the 
town, during that month, exceeded twenty-four inches on a 
level. 

I have not the means of determining whether similar runs 
have, or have not, occurred in other countries. It is stated * 
in the Christian Observer, that tlic mean annual quantity of 
rain is at Rome thirty-nine inches ; in England thirty-two; 
and at Petersburgh sixteen. It is also stated in the sane 
work, (Vol. 8th, page 733,) that ^' the quantity of rain whicii 
fell in September (1818) was equal to four inches in depth, 
a quantity, perhaps, unprecedented at the like season, in 
the motrorological annals of this country, (England.^ Tbe 
depth of rain in the two preceding months was likewise mn- 
sually great, having exceeded seven inches." In masy 
tropical regions the mean annual quantity greatly exceeds 
that, which exists in the countries above mentioned. 



Art. XII. — Letter from Robert Hare, M. D. Profeuot 
of Chemistry in the University of Pennsylv€mia^ ^ 
^c. to the Editor J in opposition to the conjecture Molieef 
may be motion ; and in favour of the existence ofawm- 
terial cause of calorific repulsion. 

Dear Sir, 

In two memoirs published in your Journal, I have en- 
deavored to shew that caloric and electricity, are collateral 
agents in galvanism, the ratio of the former to the latter, in 
quantity, being as the extent of the operating superficies to 
the number of pairs into which it may be divided. In those 
publications I assumed, that the causes of heat and elec- 
tricity are material fluids. Although this view of the ori- 
gin of calorific repulsion is taken by a great majority of 
chemists, it has been combated, both by Rumford, aid 
Davy : the former famous for his ingenious, instructive aod 
laborious experiments ; and the latter distinguished by the 
most splendid discoveries. With the utmost deference for 
the authority of these great men, especially the latter, I send 
the following remarks made in answer to his hypotheticti 
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which I shall here quote from his elements in order 
'oduce the subject more intelligibly. 
i seems possible" says the illustrious author '* to ac- 
for all the phenomena of heat, if it be supposed, that 
lids the particles are in a constant state of vibratory 
o, the particles of the hottest bodies moving, with the 
!8t velocity and, through the greatest space ; that in 
sand elastic fluids, besides the vibratory motion, which 
be conceived greatest in the last, the particles have a 
n round their own axes, with different velocities, the 
les of elastic fluids moving with the greatest quick- 

and that in ethereal substances, the particles move 
I their own axes, and separating from each other, pene- 
in right lines through space. Temperature may be 
sived to depend upon the velocities of the vibrations; 
ise of capacity on the motion being performed in great- 
ice ; and the dimunition of temperature, during the 
rsion of solids into fluids or gases, may be explained 
$ idea of the loss of vibratory motion, in consequence 

revolution of particles round their axes, at the mo- 
when the body becomes liquid or aeriform ; or from 
MIS of rapidity of vibration, in consequence of the mo- 
f the particles through greater space, 
fa specific fluid of heat be admitted, it must be sup- 
I liable to most of the affections which the particles of 
ion matter are assumed to possess, to account for the 
doiena ; such as losing its motion when combining with 
fl, producing motion when transmitted from one body 
>ther, and gaining projectile niotion when passing into 
ipace ; so that many hypotheses must be adopted to 
mt for its agency, which renders this view of the sub- 
ess simple than the other. Very delicate experiments 
been made, which show that bodies, when heated, do 
icrease in weight. This, as far as it goes, is an evi- 
9 against a subtile elastic fluid, producing the calorific 
osion ; but it cannot be considered as decisive on ac- 
t of the imperfection of our instruments. A cubical 
of inflammable air requires a good balance to ascertain 
t has any sensible weight, and a substance bearing the 
relation to this, that this bears to platinum, could not 
ips be weighed by any method in our possession." 
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These suggestions of Sir H. Davy's arc to nifl unsatis- 
factory. 

It is fully established in mechanics, that when a body 
in motion is blended with and thus made to coramuoicile 
motion to another body, previously at rest, or moving slower, 
the velocity of the compound mass after the impact will te 
found, by multiplying the weight of each body, by its res- 
pective velocity, and dividing the sum of the products, by 
the aggregate weight of both bodies. Of course it will be 
more than a mean or less than a mean, accordingly as the 
quicker body was lishter or heavier than the other. Nov 
according to Sir Humphrey Davy, the particles of sub- 
stances which are unequally heated are moving with one- 
qual degrees of velocity : of course when they are reduced 
by contact to a common temperature, the heat, or what b 
the same (in his tiew), the velocity of the movements of 
their particles, ought to be found by multiplying the heit 
of each by its weight and dividing the sum of the prodact 
by the aggregate weight Hence if equal weights of nutter 
be mixed, the temperature ought to be a mean ; and if eqnel 
bulks, it ought to be as much nearer the previous tempen- 
ture of the heavier substance as the weight of the latter is 
greater ; but the opposite is in most instances true. Wbeo 
equiponderant quantities of mercury and water are mixed at 
different temperatures, the result is such as might be ex* 
pected from the mixture of the water, were it three times 
heavier ; so much nearer to the previous heat of the water, 
is the consequent temperature. It may be said that this 
motion is not measurable upon mechanical principles. How 
then, I ask does it produce mechanical effects f These 
must be produced by the force of the vibrations, which are 
by the hypothesis mechanical : for whatever laws hold good 
in relation to moving matter in mass, must operate in re- 
gard to each particle of that matter ; the effect of the fono- 
er, can only be a multiple of that of the latter. Indeed, 
one of Sir Humphrey Davy's reasons for thinking heat to 
consist of corpuscular motions is that mechanical attritioo 
generates it. Surely then a motion, produced by roecbtf- 
ical means, and which produces mechanical effects, nnf 
be estimated on mechanical principles. 

In the case cited above, the power of reciprocal commu- 
nication of heat in two fluids, is shown to be inconsistent 
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mth the views of tliis ingenious theorist. If we compare 
the same power in solids, the result will be equally objec- 
tjODable. Thus the heating power of glass being 443, that 
of an equal bulk of lead will be 487, though so many times 
heavier; and if equal weights be compared, the effect of 
the glass, will be four times greater than that of the lead. If 
it be said, that the movements of the denser matter are made 
in less space, and therefore require less motion, I answer, 
that if they be made with equal velocity, they must go 
through equal space in the same time, their alternations be- 
ing more frequent. And if they be not made with the same 
velocity, they could not communicate to matter of a lighter 
kindi a heat equally great ; since, agreeably to experience, 
no superiority of weight will enable a body, acting directly 
on anotber, to produce in it a motion quicker than its own. 
Conaistently with this doctrine, the particles of an aeriform 
fluid, when they oppose a mechanical resistance, do it by 
aid of a certain movement, which causes them effectively 
to occupy a greater space than when at rest. It is true, a 
body, by moving backwards and forwards, may keep off 
other bodies from the space in which it n^ovcs. Thus let a 
weight be partially counterbalanced by means of a scale 
beam, so that if left to itself it would descend gently. Place 
exactly under it another equally solid mass, on which the 
weight would fall unobstructed. If between the two bodies 
thus situated, a third be caused to undergo an alternate mo- 
tion, it mav keep the upper weight from descending, pro- 
vided the force with which the latter descends, be no great- 
er than that of the movement in the interposed mass, and 
the latter acts with such celerity, that between each stroke 
the time be too small for the weight to move any sensible 
distance. Here then we have a case analagous to that sup- 
posed, in which the alternate movements or vibrations of 
matter enable it to preserve to itself a greater space in oppo- 
sition to a force impressed ; and it must be evident that 
lengthening or shortening the extent of the vibrations of the 
interposed body, provided they are made in the same time, 
will increase or diminish tlie space apparently occupied by 
it, as the volume of substances is affected by an increase or 
reduction of heat. It ought however to be recollected tliat 
in the case we have imagined, there is a constant expendi- 
ture of momentum to compensate for that e:enernted in the 
Vol. IV No. 1. 19 
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weight by s^ravity, during each vibration. In the ribratioDi 
conceived to constitute heat, there is no generating power to. 
make up for this loss. A body preserves the expansioB' 
communicated by heat in vacuo, where, insulated from all 
other matter, the only momentum, by which the vibrations 
of its particles can be supported, must have been feceived | 
before its being thus situated. If we pour mercury into a • 
glass tube shaped like a shepherd's crook, the hook being 
downwards, the fluid will be prevented from occupying thit 
part of the tube where the air is in such position as not to 
escape. In tin's case, according to the hypothesis in ques* 
tion, the mercury is prevented from entering the space the 
air occupies, by a series of impalpable gyratory moveoieots; 
so that the collision of the aerial particles against each oth- 
er, causes each to occupy a larger share of space in the man* 
ner above illustrated by the descending weight and inter- 
posed body. The analogy will be greater, if we suppose a 
row of interposed bodies alternately striking against each 
other, and the descending weight ; or we may imagine a vi- 
bration in all the particles of the interposed mass equal in ag- 
gregate extent and force to that of the whole, when per- 
forming a common movement. If the aggregate extent of 
the vibration of the particles very much exceed that which 
when performed in mass would be necessary to preserve a 
certain spare, it may be supposed productive of a substance 
like the air by which the mercury is resisted. But whence 
is the momentum adequate in such rare media to resist a 
pressure of a fluid so heavy as mercury, which in this case 
performs a part similar to that of the weight, cited for the 
purpose of illustration } If it be said that the mercury and 
glass being at the same temperature as the air, the particles 
of these substances vibrate in a manner to keep up the aerial 
pulsations ; I ask, when the experiment is tried in an ex- 
hausted receiver, what is to supply momentum to the mer* 
cuiy aud glass ? There is no small difEcuIty in conceiviog 
under the most favourable circumstances, that a species of 
motion, that exists according to the hypothesis as the cause 
of expansion in a heated solid, should cause a motion pro- 
ductive of fluidity or vaporization, as when by means of a 
Jiot iron, we convert ice into water, and water into vapour. 
How inconceivable is it that the iron boiler of a steam en- 
limine should give to the particles of water, a motion so 
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lly different from any it can itself possess, and at the 
e time capable of such wonderful effects, as are produ- 
by the agency of steam. Is it to be imagined that in 
icies whose weight does not exceed a few ounces, suffi- 
it momentum can be accumulated to move as many tons f 
sre appears to me another tery serious obstacle to this 
laoation of the nature of heat. How are we to account 
its relation in vacuo, which the distinguished advocate 
le hypothesis has hiiYiself shown to ensue ? There can 
ID motion without matter. To surmount this difficulty, 
calls up a suggestion of Newton's, that the calorific vi- 
ions of matter may send off radiant particles, which lose 
r own momentum in communicating vibrations to bo- 
I remote from those, whence they emanate* Thus ac- 
liag to Sir Humphrey, there is radiant matter producing 
if and radiant matter producing light. Now, the only 
3I1S objection made by him to the doctrine which con- 
rs heat as material, will apply equally against the exist- 
s of material calorific emanations. That the cannon, 
:ed by friction in the noted experiment of Rumford, 
Id have radiated as well as if heated in any other way, 
e can, I think, be no doubt ; and as well in vacuo, as the 
excited by Sir Humphrey in a similar situation. That 
mission in this way would have been as inexhaustible as 
he conducting process cannot be questioned. Why 
i is it not as easy to have an inexhaustible supply of heat 
material substance, as to have an inexhaustible supply 
tdiant matter, communicating the vibrations in which he 
esents heat to consist ? 

iTe see the same matter, at different times, rendered self- 
LCtive, or self-repellent ; now cohering in the solid form 
I great tenacity, and now flying apart whh explosive vio- 
« in the state of vapour. Hence the existence, in na- 
I of two opposite kinds of reaction, between particles, 
df evident. There can be no property without mat- 
in which it may be inherent. Nothing can have no 
>erty. The question then is, whether these opposite 
lerties can belong to the same particles. Is it not evi- 
t, that the same particles cannot, at the same time, be 
repellent, and self-attractive ? Suppose them to be so, 
of the two properties must predominate, and in that case 
should not perceive the existence of the other. It would 
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be useless, and the particles would in efTcct, possess the pit* 
dominant property alone, whether attraction or repulsioi^ 
If the properties were equal in power, they would annihilil^^ 
each other, and the matter would be, as if void of either 
property. There must, therefore, be a matter, in which the ^ 
self'H'epellent power resides, as well as matter in which tt- 1 
traction resides. 

There must also be as many kinds of matter, as therein 
kinds of repulsion, of which the affinities, means of prodoe- 
tion, orlaws of communication are different. Hence I ds 
firmly believe in the existence of material fluids, aerenUj 
producing the phenomena of heat, light and electridlj. 
Substances, endowed with attraction, make tfaeBBselm 
known to us, by that species of this power, whicb weed 
gravitation, by which they are drawn towards the eald^ ] 
and are therefore heavy and ponderable ; by their resisttaca 
to our bodies, producing the sensation of feeling or touch; 
and by the vibrations or movements in other matter, aftd* 
ing the ear with sounds, and the eye by a modified refleetioa 
of light. Where we perceive none of these usual oonooni- 
tants of matter, we are prone to infer its absence. HcMe 
ignorant people have no idea of air, except in the state of 
wind ; and when even in a quiescent state designate it bjr 
this word. But that the principles, the existence of wbi^ 
has been demonstrated, should not be thus perceived, is fiff 
from being a reason for doubting their existence. Aveiy 
slight attention to their qualities will make it evident, thit 
they could not produce any of the effects, by which the ex* 
istence of matter in its ordinary form is recognized. The 
self-repellent property renders it impossible that they sbodd 
resist penetration ; their deficiency of weight, renders their 
movements nugatory. When in combination, they are not 
perceived, but the bodies with which they combine ; and it 
IS only by the chancres they produce in such bodies, or their 
effects upon our nerves, that they can be detected. 
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km. XIII. — Chemical Examination of some Morbid Ani* 
' wuil Products : by James Freeman Dana, M. D. Pro- 
fessor of Chemistry, be. in Dartmouth College. 

In the spring of 1820 I had an opportunity of analysing 
the extensive collection of Urinary and other calculi belong- 
ing to the Anatomical Museum of Harvard College ; this 
oollection was presented to the College by the late Dr. 
Nichols of London, and for the privilege of examining it, 
[ am indebted to the politeness of the Professor of Anatomy 
in .that College, Dr. J. C. Warren, of Boston. 
' The examination of these Calculi was commenced with a 
view to ascertain the relative numbers of the different spe- 
cies in this collection, but it became very interesting in its 
progress, as I found calculi which contained Urate of Am- 
noma* Calculi containing urate of ammonia were noticed 
by Fourcroy and Vauquelin, but as this substance was not 
detected in the extensive examinations of calculi by Dr. 
WoLLASTON, or by Mr. Brande, it is well known that its 
Bzislence as a component part of urinary concretions has 
been questioned, and it has been supposed that the French 
eiwniists were deceived by fallacious appearances. From 
the experiment of the British chemists, it cannot be inferred 
that urate of ammonia never exists in calculi, but that it is of 
very rare occurrence ; I am peculiarly fortunate in having 
had an opportunity to examine some calculi of which it is a 
component part. 

The existence of ammonia in calculi is acknowledged by 
Mr. Brande, and his experiments lead him to conclude 
that it was combined with muriatic acid ; I have not yet bad 
an opportunity of seeing a detailed account of his experi- 
ments, but his great and deserved reputation as a chemist, 
has led me in common with others, to place great confidence 
in his results. When, therefore, I first detected ammonia in 
these calculi, no doubt was entertained that it was combin- 
ed with muriatic acid, and accordingly the appropriate tests 
for that substance were applied, but the appearances pre- 
sented were so different from those produced by muriatic 
aeidf that I was led to a further examination, and found the 
acid to be uric. 
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1. Examination of calculi containing Urate of Jlmmonia, 

Externally of a very light clay colour, or nearly of tbr 
wiuc yellow of Werner, internally of the same colour with 
a nucleus of a reddish hue ; form, rounded and flattened oo 
two or more sides ; size, from that of a large pea to that of ' 
a filbert ; appeared to be composed of concentric layers, 
some of which had the reddish tinge of the nucleus. 

Water in which these calculi have been boiled, deposits 
on cooling, a great number of small brilliant crystals, which 
are uric acid ; the liquor was separated from the crystals bj 
a filter, and to it was added a few drops of the solutions 
potash, ammonia was disengaged and was not only eyideal 
by forming a cloud with muriatic acid, but also by die 
smell. 

A strong odour of ammonia is evolved when a smaB 
quantity of the powdered calculi is rubbed in a mortar with 
caustic soda* 

Nitrate of silver added to the watery solution produces a 
precipitate, which differs in appearance from that prodaoed 
by muriatic acid ; this precipitate was not soluble In water of 
pure ammonia ; when boiled to dryness in nitric acid, gave 
a pink coloured residuum, and when placed on platina foil^ 
and exposed to the heat of a spirit \Rinp, the silver is reduced 
to its metallic state at a heat below redness ; this fact is not 
mentioned in any of the chemical authors which I possess, 
but I suppose that it cannot have escaped the notice of Dr. 
Henry, in his researches upon the urates. These experi- 
ments are sufficient to prove that it is an urate and not a 
muriate of silver which was precipitated. 

Alcohol, separates from these calculi a small quantity of 
urea. 

1. Eight grains of this calculus in fine powder were diges- 
ted in a large quantity of distilled water, and the solution, 
when cold was filtered. 

2. To the clear liquor was added a solution of nitrate of 
silver as long as it produced a precipitate ; the whole wis 
then thrown on a filter, and the precipitate well washed widi 
pure water. The precipitate was of a yellowish colour, but 
became black when dry, exhibiting a close texture and 8 
smooth resinous fracture, it weighed 3.85 grs. 

3. The precipitate being exposed to heat on platina foil, 
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vas decomposed, and ajSbrded of pure silver 1.54 grs. Now 
LS4 grs. of silver are equivalent to 1.65 of oxide of silver, 
poce the precipitate, urate of silver, consists of 

Oxide of silver 1.65 or 42.85 1. proportion 118. 
Uric acid 2.20 - 57.15 34? x 5 nearly 170. 

3.85 100.00 

Now 165 of oxide of silver combine with 0.754 nitric acid 
LO form nitrate of silver, and this quantity of acid combines 
nrith U.239 of ammonia to form nitrate of ammonia ; this 
then is the quantity of ammonia which was combined with 
the uric acid, separated by the silver, by double decompo- 
sition ; urate of ammonia then consists of 

[Jnc acid, 2.200 90.15 5 proportions nearly, 34 ? x 5 170 
/immoDia, 0.239 9.85 1 proportion 17 

2.439 100.00 

This calculus is composed, according to tlie above expcr- 
mcDts of 

Urate of Ammonia 2.439 - - 30.49 
Uric acid and Urea 5.561 - - 69.51 



. 8.000 100.00 

These analyses cannot be satisfactorily tried by the the- 
ory of definite proportions, because the equivalent number 
Tor uric acid is not well ascertained. According to Dr. 
Thomson, it is 34, hydrogene being 1. According to 
Brande it is 35, hydrogene being 1, and oxygene 8. Gay 
LnssAC has stated that uric acid contains one atom of azote 
aod two atoms of carbon. Dr. Thomson supposes that 
these are united with one atom oxygene. Dr. Prout, as 
quoted by Brande, states it to consist of one atom each of 
oxygene, hydrogene and azote, and two atoms of carbon. 
If we adopt Gat Lus sac's analysis as correct, then the 
equivalent number for uric acid will be twenty-six, and we 
obtain also the same number from Dr. Prout, if the oxy- 
^ne aod hydrogene unite and form water when the acid 
combines with a basis ; perhaps this is the fact, and the 
ihove analyses and this view of the subject mutually confirm 
fach other, for, 
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By the theory, urate of silver, coDtaining six proportiou 
•f acid, consists of m 

6 atoms uric acid 26x6 = 156 "^ 

1 atom oxide silver - - 118. 

My analyses gives uric acid - - 157.33 

oxide of silver 118 —  

Urate of ammonia, by the theory consists of 

Uric acid, (6 proportions 26x6) 156 

Ammonia, 1 proportion - - - 17 

My analysis gives, uric acid, 156.4 and ammonia, 17 

I regret that circumstances would not permit me to ex- 
amine a larger quantity of these calculi ; they will not bi 
distinguished from uric acid by the general tests proposed 
by Dr. Marckt, for the detection of this substance, fortiiej 
are totally volatile before the blowpipe, and give a pink col- 
oured residuum with nitric acid ; their colour, and the odoar 
of ammonia developed by an alkali will distinguish them 
from uric acid calculi ; the effect of heat on the precipitite 
they afford by nitrate of silver, is sufficient to distiaguisb 
them. 

2. Examination of some concretions found in a box, labelled 
" Concretions growing in a Parrot^ from Dr. Oliner, 
1759" in the Nichols collection. ^ 

. Colour light grey, form irregular, rounded ; smooth to 
the touch ; splintery fracture ; hard ; cut without difficuhjr 
by the knife, and exhibit a wax yellow colour internally. 

1. Exposed to heat, evolve an odour resembling that of 
burning bread ; by continuing the heat, the odour becomes 
like that of burning feathers ; a bulky charcoal of difficult 
incineration remains. When exposed to ihe flame of a spirit 
lamp, they take fire and burn with a bright light. 

2. Sulphuric acid is blackened by them, and by the aid 
of heat it chars them ; diluted sulphuric acid dissolves 
them, and the surface of the solution becomes oily on the 
addition of ammonia. 

3. When digested in acetic acid, they become pulpy and 
transparent, and increased in bulk, and are dissolved in 
part. The acetic acid solution affords a white precipitate 
oy prussiate of potash, hence these concretions? consist of 
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rtM* Tbey have a great resemblance to tiie Fibrinous 
ndi of Dr. Marcet. 

BxaininatioD of some concretions found in a box labelled 
' Stones from a Bullock^ s Tongue^^ in the Nichols col- 
iction. 

The colour of these concretions is black internally, ex- 
lally brown ; compact radiated fibrous structure, with a 
J lustre ; soft ; do not sink in water. 
. Water boiled on them acquires a yellowish tinge, and 
bed much during ebullition. Tincture of galls produced 
precipitate -in this watery solution. 
L Nitric ackl acquired a rich violet colour, and the Mack 
tions 01 the concretions assumed the same hue ; the col- 
vanishes when the acid is exposed to heat ; at the boil- 
temperature of the acid the concretions melted, and on 
liDg, tbey congealed into spherical masses of a yellow 
Mir, which were easily rubbed to a fine powder between 
fingers. 

•• These yellow globules were soluble in solution of 
ish by the aid of heat ; on cooling the greatest part sep- 
ed, and no precipitate appeared on the addition of acids 
he potash. 

. Tbey were readily soluble in boiling alkohol ; the al- 
xA acquired a yellow colour, and on cooling, deposited 
UtDt white crystals. 

!* Exposed to destructive distillation, a white vapour rose 
a them which condensed into an amber coloured oil, and 
ame a soft solid when cold. A small quantity of char- 
I remains, which is spongy and brilliant ; ammonia could 
be detected in the products of distillation, 
niese concretions are similar to Gall stones ; and if the 
: which contained them had not been labelled as above, 
should pronounce them Gall stones, 
t. Two very large calculi composed oi carbonate of lime 
in this collection, and supposed to have been taken from 
sea. One of them weighs 15 oz. 3 drams, the other 1 lb. 
z. 3 drams, the former is of an oval shape, the latter like 
Bttened pear. 
roL. IV No. 1. 20 
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The numerous calculi in this collection were examtoed 
in the usual manner, and nothing remarkable was presented 
The whole number analyzed amounted to 217, consisling or 

Litkic acidj (chiefly) - - 87 

Do, with urate of ammonia - 7 

Bone earth ----- 8 

Compound ------ 13 

Alternating ----- 37 

Mulberry 23 

Fusible 31 

Fibrinaut^from Parr<ft - - 3 

From buUockU tongue - - 6 

Carbonate oflimej from horse f 2 • 

217 

5. Kxaniiaation of a solid substance found in a singular tu- 
mor on the fundus of the uterus. 

For this substance, and an opportunity to examine tbe 
^' subject," 1 am indebted to Dr. Cyrus Perkins, of New- 
York, late Professor of Anatomy, &c. in this College. Hie 
history of the subject is unknown ; the abdomen was as 
large as in the fourth or fifth month of pregnancy ; on open- 
ing it the apparently enlarged uterus was resting above tbe 
brim of the pelvis ; on cutting into the tumor, it was found 
to be fleshy and filled with spiculae of a hard bony sub- 
stance ; the tumor was covered with the peritoneum ; tbe 
uterus on examination was found of its usual size, and the * 
tumor adhering to its fundus. The hard bony matter was 
found, by the usual methods, to consist of 

Animal matter - - - 33.75 
Phosphate of Lime - - 66.25 

100.00 

Did this singular tumor and osseous matter arise from an 
extra-uterine conception ? 

Dartmouth College, Hanover, July, 1821. 
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j^a*. XIV. — On testi for the dueovery ofArteniCf in a let- 
ter^ addressed to the Editor: by Thomas Coopeb,M. D. 
Professor of Chemistry^ and acting President in t&e Col- 
'^c of South Carolina ; to which are subjoined^ explana" * 
tary observations^ by Dr. T. D. Pobter, a tutor in the 
same Institution. 

REMARKS. 

Dr. Porter's dissertatioD, from which some experiments 
are cited, Vol. III. pa. 354 of this Journal, was evidently not 
intended for publication ; but, as inaugural dissertations of 
medical graduates are held liable to publication, and are 
in most Institutions actually published, the Editor, although 
Dr. Porter was at the time in South-Carolina, did not hesi- 
tate to quote some facts, which appeared to him worthy of 
notice. He does not regret the iltep, especially as it has been 
the means of drawing from Dr. Cooper the foUowinsvalua- 
ble letter. Dr. Porter happening to be here (New-Haven) 
at the time of its reception, it was thought no more than 
fiur to shew him the letter, and to receive his reply, which 
is annexed. — Editor* 

Columbia^ South -Carolina, Aug. 13, 1821. 

DbabSib, 

I observe in the May number of your Journal, p. 364, a 
snmmanr of experiments on the Tests for Arsenic, by Dr. 
T. D. rorter, one of the tutors of the South-Carolina Col* 
lege here. They are intended to shew, 1st, that the green 
colour produced by the union of arsenious or arsenic acid 
and copper, may be produced from copper, by onion juice, 
by coffee, and more especially by chromat of potash, with- 
out the aid of arsenic ; of which therefore, that green colour 
Is no exclusive indication. Sdly, That in the production of 
Scfaeele's green, by sulphat of copper carbonat of potash and 
arsenic ^---chromat of potash may be substituted for the arse- 
nic ; producing a precipitate not to be distinguished by the 
eye from Scheele^ green. 3dly, That the yellow precipi- 
tate produced in a solution of arsenite of potash, or arsenious 
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acid, by Mr. Hume and Dr. Marcet, may be produced by 
substituting chromat of potash for the arsenical solution : ^ 
that this test also is fallacious. The subject is of imporUnc^- 
and it is well that any mistakes or oversights to which all of 
us are liable, should be corrected. I have carefully repeat- 
ed all Dr.Porter's experiments, since I saw your summary of 
them ; and I should have been glad to have repeated then 
with Dr. Porter himself, applying not only the other tests of 
arsenic, but also my own test of chromat of potash, which I 
do not find that Dr. Porter has noticed among the methods 
of discovering the poison in question. I should have beeo 
much gratified to have been made acquainted with the aoi- 
biguities which occurred to Dr. Porter, with his dissertatioa 
on the subject ; for in such case, both his experimeots and 
my own, might have been made more satisfactory. 

To the 1st class of Dr. Porter's cases, I object (a) that 
although a greenish colour may be produced by onion juice 
and by coffee, with a solution of sulphat of copper, it is n 
dingy and so different from Scheele's green, and from chro- 
mat of copper, that the most inexperienced eye need be under 
no mistake, (b) That Dr. Bostock's proposal of Scbeele*i 
green as a test of arsenic, has never been relied on as deci- 
sive by any other chemist of authority, (c) That it is ut- 
terly impossible for any chemist to be led away by the am- 
biguity of colour produced by Dr. Porter's reagents, as a 
single drop of ammonia will instantaneously detect the cop- 
per in all these experiments. A source of error so very 
easily discovered, is in fact no source of error at all. 

To the second assertion I object, that the statement in 
your summary is not quite accurate as a matter of fact. 
Take sulphat of copper, precipitate by carbonat of potash, 
add chromat of potash in the way you cite the experiment; 
a green colour will be produced exactly like Scheele's 
green : so it will if you add infusion of turmeric or gamboge 
or saffron, or any other liquor equally yellow with the chro- 
mat of potash : but this superinduced yellow colour can be 
washed away completely, and the carbonat of copper wiD 
resume its original blue lint ; no chromat of copper is form- 
ed, no chemical union has taken place ; the colour is a mere 
optical deception that can impose upon no chemist. J3itf, 
if to a strong solution of sulphat of copper, you add an equal 
quantity of chromat of potash of the strength usually em- 
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tojed by the manufacturers of chromic yellow, you will 
lodace a green chromat of copper, that will retain its col- 
iir UDcbanged by repeated ablution. Chromat of potash 
lerefore cannot be substUuied for arsenic, if the experiment 
e made as Dr. Porter has directed. I acknowledge, how- 
wer, that I should have remained ignorant of the green col- 
or produced by the admixture of sulphat of copper and 
hromat of potash, if Dr. Porter's experiments had not led 
le to it. 

To the third statement of Dr. Porter, I object, that it is 
ot conformable to my experience. Take a solution of 
rsenioos acid, or of arsenite of potash, dip a slender glass 
>d io a solution of nitrat of silver, and another in ammonia, 
ring them near together, and immerse them in the arsenic- 
I solution as Dr. Marcet directs ; in this case, a dense yel- 
»w precipitate will appear. In lieu of nitrat of silver take 
hromat of potash as Dr. Porter directs ; the result mil not 
I the sane ; a yellow tint will be given to the liquor, owing 
> the yellow colour of the chromat of potash, but no pre- 
Ipitate will take place. If the arsenical solution be strong, 
id the chromat of potash be added in equal quantity or 
imewhat more, the yellow tint will in half an hour become 
reen, owine to the arsenious acid robbing the chromic acid 
r a part of its oxygen ; the arsenious being converted into 
le arsenic, and the chromic acid into the chromic oxyd, 
iut I aver that it is utterly impossible to confound the dense 
bIIow precipitate produced in Dr. MarceVs experiment, 
ith any of the appearances produced by Dr. Porter's sub- 
itute of chromat of potash. Again: take chromat of pot- 
Ak dilated or not diluted as you please. Operate on this 
liromat of potash as Dr. Marcet directs you to operate on 
le arsenical solution ; that is^ dip a glass rod in a solution 
r nitrat of silver, and another in ammonia, bring tliem near 
igetber, and immerse them in the solution of chromat of 
staah as you would in an arsenical solution — the precipitate 
in assume the broion tinge of chromat of silver, perfectly 
iflerent from the yellow arsenite of silver. Dr. Porter 
Mj have a method of performing the experiment not sug- 
»ted in your summary, but if it be intended to form an ob- 
ction to Dr. Marcet's test, Dr. Marcet's process should be 
llowed. 
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I used in these experiments, a chromat of potash made k 
the imperfect and impure waj in which Dr. Porter used ii| 
and also another solution made in the usual way. TW 
is, I took two oz. ayoird of triturated chroroated iron, ui 
added to it, one oz. avoirdupois of triturated nitre : to aim ' 
two oz. avoirdupois of chromated iron, I added one os. if ' 
dried salt of tartar: I exposed them in separate cmcibksll 
a full red heat for 1 > hour (side by side) in a common foi]ge: 
I washed the contents of each crucible in the same quaatitf 
of boiling water, and filtered. On testing them with snpe^ 
acetat of lead, the yellow produced by the nitrated chrea» 
ted iron, was of a richer colour than the other ; which hH 
contained not only uncombined alkali, but also a portioo of 
oxyd of iron, which covered the precipitate of lead. Bel 
in making the experiments detailed in this paper, I ibuod 
no perceptible dificrence of result between the two sob- 
tions. In this variance between Dr. Porter's experimentt 
and mine, it is desirable that other persons should repetf 
them ; and with this view I transmit to you these reraariOi 
The subject ought to be investigated in every point of view, 
until our chemists are enabled to say before a court andaja* 
ry, '' we do possess sure and accurate means of detecting 
the poison of arsenic." 

Of the methods hitherto proposed for this purpose, the fol- 
lowing appears to me the best ; deduced from the result of 
my own experiments, and of the chemists who have prece- 
ded me. 

Suppose a man suspected of being poisoned by arsenie: 
let the ejections from his stomach, (and the contents of bis 
stomach, if dead,) be examined carefully with a magnilying 
glass, to discover the particles of white arsenic in substance, 
which should be set aside for experiment. If you find no 
such appearance, let the matter ejected, and contained, be 
fully dried in a heat of not less than 100^ Fah. Take some 
of the dried matter, triturate it with rVth of its weight ofdirjr 
lamp black, ivory black, or charcoal ; into a glass tube six or 
nine inches long, half an inch wide, and closed atone end, pot 
as much of this mixture as will fill the tube from half an indi 
to an inch deep ; stop the open end lightly with a cork ; ex- 
pose the matter in the flame of an oil or spirit lamp, and if 
there be any arsenic, it will shortly sublime in black shiai^ 
metallic particles toward the upper end of the tube. These 
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oollectedi will exhibit the white stain when heated 
M>pper, and the garlic odour when thrown upon hot 

which are peculiar to arsenic. If this appearance 
place in the tube, you need proceed no further, unless 
B6 security doubly sure. 

ke another sufficiently 4arge portion of the dried raat- 
nmI it in rain or distilled water for one fourth of ao 
n a florence flask, or other convenient vessel. Filter ; 
Btrate the filtered solution, and keep it for experiment. 
of this filtered solution three portions, in three sepa- 
ine glasses, or clear watch glasses : drop into one 
n a few drops of carbonat of potash to saturate the arse- 
acid ; then add a drop or two of sulphat of copper ; 
"aen precipitate appears, it affords strong prim& facie 
ice of the presence of arsenic. 

UB another portion of the filtered solution ; drop into 
BW drops of cbromat of potash ; wait half an hour ; 
igbt grass-green colour is produced, it forms another 
kce that arsenic is present. To this green solution, 
drop of ammonia, if no blue colour be produced, you 
tsi assured that the green colour is produced not by 
r but by arsenic. I trust with confidence to this test, 

detects the twentieth part of a grain of arsenic, wheth- 
powder or solution. 

te the third portion ; try it with nitrated silver and 
»nia, in the manner directed by Dr. Marcet, If a dense 
r precipitate appears, there is surely arsenic. The fil- 
solution may be tried in the first instance for copper, 
Irop of ammonia, which will disentangle you at once 
[>r. Porter's ambiguities ; for a glass rod dipt in am- 
i, like the touch of IthurieFs spear, will make the cop- 
art up at once in its true colour. 
r indeed is it likely that the crime of poisoning will ev- 

attempted with copper, whose decidedly nauseous 
ind emetic property, renders it a very inapt instrument 
me. When it is taken accidentally, ammonia will al- 
diacover it, if in a quantity to do harm. As to the 
rations of chrome, they are so very unlikely to occa- 
lischief either by accident or design, that they may be 
lered as quite out of the question ; and Dr. Porter'^ 
«is as superfluous in this point of view. 
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The use of chromat of potash as a test of arsenic, I ixi 
ascertained and published in the summer of 1818, amoq| 
the additions I made to Accum's chemical amusemeofSi 
In September of the same year, 1 read a memoir on tbe 
subject before the American Philosophical Society, andflfeji 
hibited the experiments to the members then present ^H 
was permitted to publish the substance of that memoir, b^^ 
fore it appeared in their transactions. I did so in mj treate 
on Medical Jurisprudence published in 1819. I appB- ' 
ed it among other tests, with the most perfect success, list 
winter, to the contents of the stomach of a man suspected of 
being poisoned by arsenic, before my class here, and Dr. 
Davis and his students. 

The summary of Dr.' Porter's experiments contained ii 
your last number, gave me the first information that thit 
gentleman had been pursuing similar researches. I shall, 
however rejoice, if among us, some useful truths are elicited 
on a subject of great interest. As you have not probaUf 
seen the publications to which I allude, I shall state a sam- 
mary of the experiments that will enable your readers to de- 
tect arsenic by means of chrome. Take five watch glasses^ 
or the bottoms of as many wine glasses, or tumblers. Pot 
on one, two or three drops of a solution of white arsenic; 
on the second, as much arseniat of potash ; on the third, 
one fourth of a grain of white arsenic in substance ; on the 
fourth, two or three drops of solution of sublimate either 
aqueous or alcoholic ; on the fifth, two or three drops of i 
solution of copper ; add to each two or three or four drops 
of chromat of potash of the usual manufacturer's strength. 
In half an hour a bright, clear, grass-green colour will appear 
in Nos. I, 2, 3, unchangeable by ammonia. No. 4 will 
instantly exhibit an orange precipitate : No. 5 a green, which 
a drop ofammonia will instantly convert to a blue. The 
acid of chrome is converted into the green oxyd, by tbe 
arsenious acid, which is now the arsenic acid. 
I am, dear Sir, your friend and servant, 

THOMAS COOPER. 

Dr. PorterU reply to Dr. Cooper*s remarks. 

J^Tew-HaveUj Sept. 4, 1821. 

It may be premised that my experiments and remarks 
were not made with any view to publication, or they would 
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bwre been more extended ; but having come under the ob- 
ienratioQ of Prof. S. he thought proper to make that re- 
ference to them which has given rise to Dr. Cooper's letter. 

Although I had the pleasure and advantage of attending 
pmrts of two of the courses of Dr. Cooper's very able lec- 
Unes* I have never seen him apply the tests of arsenic, &;c. 
For although I attended whenever my own duties gave me 
opportunity, it has so happened that the Doctor never spoke 
of arsenic or of tests for mineral poisons while I was pres- 
ent A sufficient reason for the fact that Dr. C's <' own test" 
br arsenic was not noticed in my experiments, is assigned, 
when it is said it had not then come to my knowledge. My 
object when I wrote, was to call the attention of those gen- 
demen who were addressed, to the inadequacy of the direc- 
tions laid down in the common books^ in the hands of men no 
more acquainted with the subject, than most of our physi- 
dans to authorize an opinion, on which life or death should 
hang — without the actual exhibition of the poison in the me- 
tallic state. I believe that in many cases of sudden and ap- 
parently violent death, poisoning by arsenic would be im- 
mediately suspected, and if by the application of any tests 
by the rules laid down in the books, results such as were ob- 
tained by myself with the chromat of potash, should be ob- 
nrved, without further investigation it would be unhesita- 
tingly said, ^* This person was destroyed by arsenic." It 
leemed also if the chromat of potash produced effects in 
these trials in appearance so much like arsenic, the other 
things either simply or combined might do the same, so that 
caution in deciding was by all means to be recommended. 
As to Dr. C's objections to what he has denominated the 
first class of my experiments, he has gone on an erroneous 
lapposition; for I not only agreed in his sentiment, that ^' no 
chemist could be led away by the ambiguity of colour, 8z;c." 
but my very words were, there seems no possibility of 
mistaking the one for the other. " To the second assertion 
(Dr. Cooper proceeds) 1 object that the statement in your 
summary is not quite accurate, as a matter of fact." To 
this I reply, that all my statements were believed to be per- 
fectly accurate — there could be no object to induce an erro- 
neous statement — and although I have not compared them 
with the *^ summary," I presume they will not be found to 
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differ. This Prof. S. under whose inspection the results of 
my experiments were all noted, and their accuracy assenteJ 
to, will easily decide. 

Dr. Cooper next observes — '' To the third statement of 
Dr. P. I object that it is not conformable tomyexperiencSv 
On this it need only be said — the statement is nevei 
correct, unless Prof. S. and myself were greatly deceifc^ 
and that the experiments were scrupulously performed ^fli 
the manner directed by Dr. Marcet," unless there exists 
some ambiguity in the instructions (which are not now be- 
fore me,) that led me astray. It will readily be seeo 
that my paper had no reference to poisoning by the mt- 
parations of chrome, of whose action on the system tain 
ignorant. My real design has already been stated. 

As to the case of the man suspected of being poisoned bj 
arsenic last winter, I was not present when the experiments 
were made, nor did the affair come to my knowledge till 
some time after, when I was informed, (how correctlj I 
know not,) that a man had poisoned himself, and that arsenic 
was found in him after death. Then from the length of 
time which had elapsed since my experiments, and my en* 

fjagement in other.;employments, they had entirely passed 
rom my remembrance, as it was not my expectation thej 
would be made known to any persons beyond the circle to 
which they were first addressed, and of course it is not to be 
wondered at that they were not mentioned to Dr. Coo- 
per. 

TIMOTHY DWIGHT PORTER. 



Art. XVI. — On the Use of Phosphoric Acid in Jttundkt. 

Bristol, (R. I.) April 28, 1821. 

To Prof. Silliman, 

Dear Sir — Seeing in your Journal that you solicit com- 
munications, for the promotion of the Arts and Sciences, 
from tlie effects I have seen produced from the Phosphoric 
Acid in the cure of the Jaundice, I am induced to say some- 
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tiing of what I know, as I have not seen any mention of this 
cfd as 8 remedy in that disease. 

About six years ago I had a very obstinate case that re* 
isted the common remedies. I was led to use the phos- 
ihoric acids on the principle that the acids decompose the 
ifle. I made choice of this on account of its existing in a 
eparate state in the blood. 

I directed a lar^e spoonful of the acid as prepared in 
ffurray's Materia Medica in a pint of balm ten to be taken 
s fast as the stomach would bear it, till it should operate as 

diuretic. In twenty-four hours the patient had taken eight 
ints, and it had operated powerfully as a diuretic. Neither 
lie urioe nor the white of the eye was as yellow as before, 
»y a very obvious difference. I ordered a continuance under 
he same directions and in two days more the urine was of 
early the natural color ; but the skin had not improved in 
lie same proportion. I advised tonics with the occasional 
se of the acid and my patient shortly recovered. 

I have had many of the same complaint since that time 
ad have directed nearly in the same manner, according to 
le age and condition of the patients and the result has been 
le restoration of health in a very short time. In general, 
le yellowness disappeared in three or four days from the 
rine, but continued a little longer on the skin ; by the use 
f tonics and sometimes a little of the acid this is however 
smoved in a few days. I have met with only one pa- 
lent, whose symptoms have not yielded to the above plan. 
This was a person eighty years of age. Even in this case 
owever, the acid always produced relief; but the com- 
laint soon returned. My present practice is to give a ca- 
lartic of Calomile and Julep or some of the neutral salts, 
nd then the balm tea moderately acidulated with the phos- 
horic acid, which I direct to have continued till it ope 
ates as a diuretic and until the urine becomes clear or 
early so; this commonly takes place in the course of two 
ays. I have advised other acids when this has not been 
t hand ; but I am inclined to give the preference to the 
hosphoric, although I think the others deserve a farther 
'ial. 

I might have entered much more into detail, but I am 
itisfied that it needs only a trial to convince any candid 
erson of the advantage of this acid in the cure of the Jaun- 
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dice. I have never seen any bad effects from the use of 
the phosphoric acid, although it is said that phosphorus k 
poisonous. This I have never used. 

I shall be happy to ansu'er any inquiries, and remain n»- 
pectfuUy your obedient servant, 

CALEB MILLER 



Abt. XVII. — .^ new Blow-Pipe, by Prof, Jacob Gbbeh 

of J^Tcusau'-Ualif Princeton. 

[Received in May, 1821.] 

There is scarcely an instrument in the laboratory, which 
has undergone so many varieties in construction, as tin 
blow-pipe — both the chemist and the artisan are in posses- 
sion of a number; but the great inconvenience I experi- 
enced in using the common mouth blow-pipe, (which ii 
frobably the best portable one) occasioned the contrivaDoe 
shall presently describe. The power ofkeeping up a con- 
stant stream .of ah with this instrument, and which is so et- 
scntial, is with difficulty acquired, and is always fatiguii^ 
if not injurious when continued for a length of time. IntboM 
experiments which require the free use of both hands, thii 
cannot be employed, and the enameller's blow-pipe which ti 
then resorted to, is cumbersome and expensive ; to obviate 
these difficulties, to make a blow-pipe cheap and portable, 
and which may be applied with facility to purposes that re- 
quire both hands to be left at liberty, has been my design io 
this communication, and in completing it there will be found 
but little novelty either in the principle on which it acts, or 
in the mode of its construction. 

Figure 1, represents the instrument made of copper, or 
tinned iron covered with a thick coat of paint to prevent 
rust or oxidation. It consists of two principal parts — ^A. A. 
A. is a large cylindrical vessel for the purpose of containing 
the water by which a portion of atmospheric air is confined 
but to diminish the weight which a large quantity of water 
would occasion a smaller vessel, B. B. close at the top of 
the same shape as the exterior cylinder is soldered to the 
bottom of A. A. C. C. is another cylindrical vessel design- 
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ed to contain the air and made with the bottom open so 
as to slide easily between the inner and the outer cylinders* 
A. A. and B. B. a small quantity of water being added to 
fill up the space between them ; round the bottom of C. C. 
is a rim of lead to sink the vessel in the water and compress 
the enclosed air, and on the top there is a stop cock F. 
From another stop cock G. on outside of A. A. there 
runs a tube down under the apparatus and then rising throug;h 
the interior cylinder B. B. and its top at H. (the opening 
by which it passes being soldered so as to be air tight.) On 
the outer part of the stop-cock 6. is cut a screw, to which 
can be applied the caps I. 1. 1. Figure 2, when apertures 
of various sizes are wanted. 

To use the instrument, the cylindrical vessel C. C. is ta- 
ken out from between A. A. and B. B. and the stop-cock 
F. shut ; and a sufficient quantity of water poured between 
the outer and inner cylinders. C. C. is then adjusted in its 
place, the cock 6. being closed. The vessel C. C. decends 
by reason of its gravity and the atmospheric air is forced by 
the pressure through the opening H. down the tube H. K. 
and out of the orifice G. where the stop-cock G. is opened, 
thus a continued and uniform jet of air may be thrown on 
die flame of a lamp placed before G. The caps I. 1. 1, are 
about half an inch have a fenvale screw at one end to fit on 
6. and are perforated with dififerent apertures at the other 
end to regulate the jet of air. When the air in the cylinder C. 
is exhausted or wnen it has descended as far as possible, 
the stop cock F. is opened to admit the air and the vessel 
is drawn upwards by the handle L. as far as convenient, 
when F. is again closed. A valve opening downwards may 
be substituted for F. but though this is more convenient for 
a time it is more likely to get out of repair. The instru- 
ment I use will supply an ordinary jet of air for five minutes, 
while the cylinder C. descends once. Mr. Pollock an in- 
genious mathematical instrument maker at Boston has used 
it with success for some time. 

By a little additional apparatus it can be used as a gasom- 
eter, by means of which the cylinder C. C. may be filled 
with oxygen or any other gas ; in this case C. must be sus- 
pended by cords over pulleys and counterpoised by a 
weight. It will be unnecessary to go into a description of the 
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manoer of filling this with gas, as in this form tbe inrtru- 
menl differs very little from the commom gasoineter. 
Figure 1. 
I^g Pi g 




Art. XV Hi. — On the material and manufacture of ike IlA- 
ton Sonnets, and the habits and ttate of society of tki 
manufacturers. — Extract from Ckatcauvieux's Letters tt 
Pictet ; made in consequence of Dr. MitchiWs eomwtuM- 
cation on the Tuscan Straw. 

Chatfautiedx, in his agreeahle and instructive letten 
written from Italy, to Mr. Pictet in 1812 and 1813, df- 
scribes the persons who manufacture the Tuscan bonnets, 
and their stale of society. In his sixth letter, which is da- 
ted at Florence, are the following observations, (Vol. l.p- 
86.) " The road I travelled was bordered on both sides 
by village-houses, whose distance from each other did not 
exceed one hundred paces. They are built of brick, tod 
the architect has bestowed upon them a justness of propor- 
tion and an eleganre of form, unknown in our climatn- 
They consist of a -single pavillion, that has often but one 
door and two windows in front. These houses are always 
situated along the road, and separated from it by a support- 
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mil and a terrace some feet in thickness. Upon this 
usually stand several vases of the antique shape, con- 
ng aloe plants, flowers, and young orange trees. The 
le itself is entirely covered by vine-branches, so that 
ng summer, one knows not whether they arc so many 
llions of verdure, or dwellings prepared for winter. 
1 front of these houses swarms of young country girls 
seen, dressed in white linen, with corsets of silk, and 
¥ hats adorned with flowers, inclining to one side of the 
1. They are constantly occupied in braiding the fine 
i, the treasure of this valley, from which the straw hats 
lorence are made. 

'bis branch of industry has become the source of the 
(perity of the valley of the Arno. It produces yearly 
e millions (of livres,) which is distributed exclusively 
mg the women ; for the men never engage in this occu- 
>o. Each young girl buys for a few pence the straw 
wants ; she then exerts her skill to braid it as fine as 
ible ; and she sells, herself, and for her own profit, the 
she has prepared. The money she thus earns, consti- 
i her portion. The father of the family has nevertheless 
r%ht to require of the woman belonging to his house, a 
lio amount of rustic labour on the farm. He receives 
labour from the females of the mountains, (the Appe- 
ar) whom the girls of the Plains pay, out of the produce 
leir hats, for performing the tasks in their stead. One 
lem can earn from thirty to forty sous a day in braiding 
straw ; while she can hire a poor Appenine woman, to 
ler field labour for eight or ten, and they secure by this 
imutation of service, the delicacy and flexibility of their 
ers necessary for their nice and fine work, and which 
lid be spoiled by such exercises as harden and stiffen the 
ds. 

Inch, Sir, are the female peasants of the Vale of the Ar- 
whose grace and beauty are celebrated by travellers, 
»se language Alfieri went there to study, and who seem, 
let, born to embellish the arts, and to furnish them mod- 
They are shepherdesses of Arcadia, but they are not 
pants ; they possess only the health and freedom from 
s of that state, and never know its anxieties, its sun-burn- 
\y and its fatigues. 
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I have been informed that the crop of two acres is anfr 
cient for all the straw of the hat manufacture in Tuscanj. 
This straw is the product of a beardless wheat, hanrested 
before it is quite ripe, and whose vegetation is whitened bj 
the sterility of the soil. This soil is selected among die 
calcareous hills ; it is never manured, and the seed is sowed 
very thick. These habitations so near to each other, shew 
of themselves, that the domains to which they belong an 
very limited, and that property is remarkably subdivided 
in these valleys. In fact, the extent of these little plantt* 
tions is only from three to ten acres. They lie around the 
dwelling, and separated into lots by small canals and rowi 
of trees. These trees are sometimes mulberries, almost 
always poplars, whose leaves serve to feed their animtb. 
Each of them sustains a vine, whose branches the cuhiYt- 
tor entwines in a thousand directions. 

These lots, laid out in long squares are extensive eDOttgh 
to be cultivated by a plough without wheels drawn by two 
oxen. There is one pair of these creatures among ten or t 
dozen of these tenants ; and they are employed in socoei- 
sion for working all the farms in the connection. These 
oxen come from the states of Rome, or Maremmes ; thej 
are of the Hungarian breed ; and are exceedingly well kept, 
being covered with white cloths, decorated with a greet 
deal of embroidery and with scarlet tassels. 

Most of these land-Iaboures, keep a horse of a fine and 
elegant form. He is harnessed to a small two*wheeled 
cart neatly constructed and painted red. It serves for aD 
the purposes of transportation on the farm, and more espe- 
cially to convey the good man's daughters to the mass and 
the ball. Accordingly, on holidays, the roads are filled 
with hundreds of these little carts, moving in all directXMis, 
and carrying the young girls adorned with flowers and rib- 
bands. 

The farms of the valley of the Arno, have not fongQ 
enough to support cows ; the cultivators therefore raise 
heifers only. These they buy at the age of three months, 
and keep them until eighteen when they are sold to the 
butcher, and younger ones bought in their places. It is 
from the pastures of Maremmes that the dro\'ers bring die 
heifers to the fairs in the vallev of Arno. 
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You will comprehend the motive for this practice when I 
shall have explained to you the cropping system adopted in 
these vallies. There is no natural meadow. The leaves of 
the trees, the trash of the legumes, and a little clover, are 
the only feed for the animals. In this country every thing 
is reserved for man, whose numbers have augmented be- 
yond measure under the most ancient civilization," &ic. &c. 
The plant, it will be remembered, of which the finest Leg- 
horn bonnets are made is a wheat; varieties of the summer 
«nd winter wheat of the Arno. 



Art. XIX. — Notice of the Lithographic Art, or the art 
of multiplying designs, by substituting Stone for Copper 
Plate, with introductory remarks by the Editor, 

The reader scarcely needs to be informed that the word 
Litbograpby, from the Greek Xido^ y^^ according to its 
strict etymology, signifies the art of writing upon stone; it 
will be seen, by the article subjoined, that in the actual use 
of the word, it signifies not only the art of writing, but gener- 
ally that of tracing designs of every description, upon stone, 
and also of transferring these designs to paper by the use of 
the press. The great recommendation of lithogrnphy is the 
comparative cheapness and dispatch, with which designs 
are executed by it ; we may perhaps be able hereafter to 
speak with more precision upon these points. All the draw- 
ings in the present number are printed on stone by Messrs. 
Babnet b DooLiTTLE,* whom we are happy to introduce 
to our readers as artists in this comparatively new depart- 
ment. Having availed themselves in Paris of a regular course 
of practical instruction, they have brought to this country, 
not only the skill but the peculiar materials and press neces- 
sary to the execution of the art, and are now establishing 
themselves in New-York. The designs in this number are, 
by no means, presented as chefd^auvres in lithography, 
but merely as accurate representations of the objects, with 
sufficient neatness for designs of the class to which they be- 

• Their establishment is at No. 23 Lunibep-atrect, and orders are address- 
ed to them there, or through Messrs. A. T. Goodrich & Co. Booksellers, 
Broadway, New- York. 
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long. Messrs. Barnet & Doolittle have m their possession, 
a great variety of lithographic prints, which sufficientlj 
evince the adaptednessoftheartto an elegant as well as con- 
mon style of execution. The finest tilings done in this 
way are really very beautiful : and they possess a softness 
which is peculiarly their own. Still Lithography is not i 
rival, it is merely an auxiliary to copper plate engraviagi 
whici), especially in the higher branches of the art, must 
still retain the pre-eminence which it possesses. 

But the regular introduction of Lithography into this 
country must still be a subject of congratulation ; and ve 
trust the American public will give this fine art vigor by an 
adequate patronage. 

Lithography, — This art which within a few years his 
made very rapid progress in different parts of Europe, wis 
first discovered by Aloya Sennefdder^ of Munich, in Ban- 
ria, a singer in the theatre of that place, and was due to one 
of those fortunate hazards which sometimes so inaterially 
affect the comforts and well-being of society. 

Mr. Sennefelder, wishing to print some music, and not 
being able to defray the expense of engraving it in the ^o^ 
dinary way, or even to purchase metallic plates for the pu^ 
pose, bethought himself of using a species of stones from 
the quarry of Solenhofen, near Pappenheim, in Bavarii, 
and which, in that country, are much used for floors in 
houses, he found these stone plates to answer a tolerable 
purpose as a substitute for metallic ones. 

It was in 1796 that Mr. Sennefelder first attempted to en- 
grave on stone ; and in 1799 he by accident discovered the 
principles of the art now termed Lithography^ which con- 
sists in making a drawing on the stone, with a sort of ink, or 
crayon, or both, composed of resinous substances, and of 
])rinting from that drawing without any other engraving. 
This species ofprintinp; is founded on the principles of chem- 
ical aflinity. Thus, the stone is wet all over with water, 
that part of the surface which is covered with the drawin; 
will not imbibe the water, while the other parts of the stone, 
being wet, repel the ink which is afterwards applied to the 
stone ; thus prepared, an impression is struck off, and the 
operation repeated as often as may be desired. This meth- 
od has the advantage, over every other species of printing 
of g:ivin;; exiici fnrsimilrs of tho oripjinal work of the artist; 
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not complain of the inaccuracy of the engraver, since 
jraver is employed. For Landscapes and natural 
IT it is equal, if not superior to copper plate, besides 
much cheaper, and lor portraits it is exceedingly 
ime. 

facility with which a manuscript, written on paper, 
th ink prepared for the purpose, is transferred to the 
xrhere it serves as a plate to print others from, giving 
iUs of the original manuscript, renders it very con- 
t for circular letters, blank forms, &cc. &ic. 
hography, which has had but a few years of existence, 
hich is hardly known, oven by name, in this country, 
«ady taken a very distinguished rank among the fine 
^fui arts in Europe. 

> best stone hitherto employed for this purpose is a 
ate of lime, about the colour of the light side of a 
lone, of a fine grain, a conchoidal fracture, perfectly 
;eneous, very hard, and susceptible of a high polish, 
little remarkable that no stones have been found of a 
>r quality, to those first employed by Mr. Sennerfel- 
nd few so good. 

^b has been said about a species of cartons or paste- 
which Mr. Sennefelder has prepared as a substitute 
! stone, but, however desireable an acquisition this 
be to the art, on account of the greater facility of 
Dftation, the utility of these cartons has not yet been 
shed by any regular series of experiments ; and it is 
I that, however highly they may be spoken of by the 
d societies of Paris, where Mr. Sennefelder now re- 
they are not adopted by any of the Lithographers of 



. XX.— TAe Tempest of Sept. 3d, 1821.— Editor. 

IE particulars connected with this tempest seem wor- 
being preserved, for although they are not unprece- 
1, they are not so common as to be generally familiar. 
B gale which blew at this place, (New-Haven,) from 
. E. and eventually from the S. and S. W. gradu- 
icreased from nooi) till dark, when it raged with tre- 
Dus violence, and continued till nearly midnight. It 
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terminated very abruptly, and passed id a very short time, 
from a hurricane to a serene and star light night. Nev 
midnight a loud report was heard at the house of the wri- 
ter, as well as by the citizens, and it was obser\'ed that the 
wind ceased immediately after the report. Thecauteof 
this report is not known. 

Dr. Beck, (Vol. I. pa. 388, Am. Jour.) has given us an 
interesting account of salt storms, and among them baseoo- 
merated that of Sept. 23d, 1815, which we also witoessed. 
Both that tempest and the late one produced vast destruc- 
tion of life and property. It is not, however, our design to 
record those events, however interesting to benevolent fied- 
ings, but to advert to the effects produced by the hte 
storm upon vegetation. 

The wind was without rain, till it had blown some boors, 
when water (then supposed to be raiiO was dashed against 
tlie windows with great violence. From the effects ibtl 
were exhibited the next rooming, there is great reason to 
believe, that this was merely the spray of the salt water. 
For when the day light returned, the windows were found 
covered'with salt, to such a degree that they were sensiUf 
white, and the light was also sensibly obscured in its pas- 
sage through them. It was necessary to wash them tbor- 
ou2;hly upon the outside. 

The trees soon exhibited a blasted foliage— in a few hours 
the leaves on the windward side began to shrink and dry up — 
the trees appeared as if struck by a sudden and severe frofl, 
or by heat, or lightning, and in a few days the dry leavesfel), 
and were carried about by the wind in great abundance,and 
the trees, in the second week of September exhibited the ap- 
pearance which they ordinarily do in the latter part of No- 
vember. The evergreens alone — among trees -- escaped, 
and even they, when situated within a few yards of the set 
shore, were blasted. The cherry trees — the pears, the 
elms, and the willows, were particularly affected. 

Now, (October 1 0) more than a month after the tempest, 
the weather having been generally mild — the trees exhibit, 
in part, the appearance of spring. On the windward side, 
new leaves have appeared — they are particularly verdaot 
and beautiful on the willow, the lilac, the locust, and the 
eltn, and possess a freshness which probably, oh account of 
novelty and contrast, appears almost superior to that of 
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spring. Blossoms have put out, also, in considerable num- 
bers. Many pear, plumb, cherry, apple, and some peach 
trees, are covered with them ; the lilac, the straw berry, and 
the horse chesnut, exhibit fresh blossoms ; and the bean* 
and other garden vegetables have at the same time expanded 
their flowers ; the watermellon and cucumber have not only 

Sut forth new blossoms from the old vines, but the new fruit 
as appeared ; the melons ha^e acquired the size of a nine 
pound cannon ball, and the cucumbers have been repeat- 
edly serv d up for the table ; the apple blossoms are fragrant 
as Id spring, and we have observed a lady decorating her 
flower pots with the autumnal blossoms of the lilac ; they 
also emit their own peculiar odour. It is said, that in some 
instances, the mature fruit is found on the same tree whh the 
new blossoms. These effects are more or less conspic- 
uous along the sea shore, but decrease as we go inland. 
Dr. Peters informed us that the morning after the tempest, 
the leaves were perceptibly saline to the taste at Hebron, 
thirty miles from the ocean, and it is asserted to have been 
the fact, even at Northampton, which is more than double 
that distance. 

We have been recently put in possession of some man- 
script letters, addressed about sixty or seventy years since, 
to the late celebrated Dr. Jared Elliot, of Killirigworth in 
Connecticut. Some of them are interesting, either on ac- 
count of their subjects or their authors, and we may occa- 
sionally give them publicity. The annexed extract is given, 
at this time, because it contains an account of a storm which 
occurred, sixty-seven years ago, and which resembled ex- 
tremely that upon which we have been remarking. The 
letter is dated Halifax, Sept. 17, 1754, and is signed James 
Monk. Some of the author's remarks will not be consid- 
ered, at this day, as very correct, but we allow them to 
stand unaltered. 

*' We have lately had a violent storm of wind, attended 
with some rain, and the effects of it are very remarkable, 
for in less than twenty-four hours after it, some of the trees 
appeared as much affected by it as they would have done 
from a violent frost : and within forty-eight hours all the 

* October 19, the Lima beans and peppers, of the second crop, have come 
rllnfiort to porfertion. 
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forest trees, (except the evcr^reun,'^) appeared scorched up 
fully as much as I have seen trees that have beea struck 
with lightning in New-England. During the storm 1 hap- 
pened to be on an ibiund, and obricrved the wind took up the 
salt water that was extended by the breaking of the wares, 
and seemed rather to elevate the particles of salt water, then 
force them in a horizontal direction, and carried them over 
the land. This I conceived to be the reason of the blast ; 
(for as such it appears,) especially as those trees that stood 
nearest to the salt water, seemed first to decay. The isl- 
ands of tliiK countrv that are clothed with hard wood, such 
I call maple, beach, and birch, are generally surrounded 
on the edges with alders — and those alders that stood on the 
windward side of the islands, shewed the first symptoms of 
decay. I should be glad to have your opinion whether his 
probable my conjectures are right ? that the salt water be- 
ing in such quantities, (for the force of the gale lasted twelve 
hours) lodged upon the branches of the trees, was the occa- 
sion of the blast f or whether it is more likely that the air 
was impregnated with such glutinous particles as is com- 
monly the case where fields of wheat and other grain are 
said to be mildewed or blasted by unwholesome fogs, when 
in the milk f and whether it is not probable, had there been 
fields of English grain standing where \\^ trees are blight- 
ed, they would have undergone the same fate ; espe- 
cially as the potatoe tops, Indian beans, and other tender 
garden plants were affected ; but the cabages and carrots 
arc unhurt. The islands of this country and the land near 
the sea shore, are rather low than high land, and consequent- 
ly wilK 1 fear, be subject to further inconvenience of this kind, 
that may prove a discouragement to our cultivating them 
for any other use than the production of grass." 



Art. XXI. — Js,*tfural Ice Houses. — Editor. 

That ice is perpetual in some climates is notorious. That 
it is so even in those of the torrid zone, upon mountains 
which rise to the height of three miles, is also well known. 
It is however a rare occurrence, even in cold climates, that 
ice is perennial on ground which possesses no more than 
the common elevation. 

* By eTerg;reeii, I mean the spruce, fir, and pine^. 
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stance of this kind has however recently come to our 
Ige, and appears worthy of a brief notice. It exists 
ate of Cojuiecticui in the township of Meriden — 
between Hartford and New-Haven. This natural 
ise,^ is sitiiaicd in about 42 degrees of north lati- 
sarly twenty miles from the sea and at the elevation 
ibly not more than two himdred feet above its level, 
jountry is a part of the secondary trap region of Con- 
,f and is marked by numerous distinct ridges of 
one, which present lofty mural precipices, and from 
naber, contiguity and parallelism, they often form 
precipitous defiles, filled more or less, with frag- 
M rocks, of various sizes from that of a hand-stone, 
»f a cottage. These fragments are the detritus or 
r these mountains, and every one in the least ac- 
I with such countries, knows how much they always 
with similar ruins. 

;h a defile, tlie natural Ice House in question is 
On the south western side, there is trap ridge 

I perpendicular rock, which, with the sloping ruins 
ise, appears to be four hundred feet high ; the par- 
;e which forms the other side of the defile is proba- 
)ver forty feet high, but, it rises abruptly on the eas- 
5, and is covered by other wood, which occupies 
ow valley also. This valley is moreover, choked, 
tonishing de2;rec, with the ruins of the contiguous 
n ridge, and exhibits many fragments of rock which 

II a large room. As the defile is verj' narrow, these 
ts have, in their fall, been arrested here, by the low 
ridge and are piled on one another in vast confusion, 
a series of cavities which are situated among and 
lese rocks. Many of them have reposed there for 
\ appears from the fact that small trees, (the largest 
scanty soil, accumulated by revolving centuries can 

tveuient point of departure to visit this natural Ice House is from 
Dr. Isaac Hough in Mcridcn. This iuu is the usual dining place, 
^ew-Haven and H'^rlford, and the very intelligent and respecta- 
y whom it is kept, will cheerfully direct tlie enquiring traveller, 
him with a guide. The distance is not over two miles from Meri- 
ing-House. There is also near the same place a wild romantfc 
igh the Gorge of the mountains wliich is well worth seeing ; it i» 
the vicinity by the ludicrous name of the Cat Hole, 
tch of which is given in the Tour l)etween Hartford and Quebec. 
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support) are now growing on some of these fragmeals of 
rock. Leaves also and other vegetable ruins have accumu- 
lated among the rocks and trees, and choked the mouths of 
many of the cavities among the ruins. This defile, thus 
narrow and thus occupied by forest, and by. rocky niinSi 
runs nearly N. and S. and is completely impervious to the 
sun's rays, except when he is near the meridian. Then in- 
deed, for an hour, he looks into this secluded valley^ but 
the trees and the rocks and the thick beds of leaves scarcely 
permit liis beams to make the slightest impression. 

It is in the cavities beneath the masses of rocks already 
described, that the ice is formed. The ground descends! 
litde to the South, and a small brook appears to have formed 
a channel among the rocks. The ice is thick and well con- 
solidated, and its gradual melting, in the warm season, 
causes a stream of ice-cold water to issue from this defile. 
This fact has been known to the people of the vicinity for 
several generations, and the youth have, since tlie middle of 
the last century, been accustomed to resort to this place, in 
parties, for recreation, and to drink the^ waters of the cold- 
flowing brook. 

It was on the 23d of last July, in the afternoon of a 
very hot day when the thermometer was probably as high as 
85^ of Farh. that under the guidance of Dr. Hough we en- 
tered this valley. After arriving among the trees, and in 
the immediate vicinity of the ice, there was an evident chilli- 
ness in the air and very near the ice, the air was, (compared 
with the hot atmosphere which we had just left) rather un- 
comfortably cold. The ice was only partially visible, be- 
ing covered by leaves, and screened from view, by the 
rocks, but, a boy descending with a hatchet, soon brought 
up large firm masses. One of these, weighing several 
pounds, we carried twenty miles to New-Haven, where it 
was exhibited to various persons, and some of it remained 
unmelted during two succeeding nights, for it was in beii^ 
on the morning of the third day. 

The local circumstances which have been detailed will 
probably account for this remarkable locality of ice, and 
scarcely need any illustration or comment. 

This is not the only instance of the kind existing among 
the trap rocks of Connecticut. There is a similar place 
seven miles from iVew-Haven, near the Middletown road, 
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B parish ofNorthford, and township of Branford. The 
ire also, (as we are assured) endures, the year round. 
place we have not visited, but we are informed that it is 
) bottom, or on the declivity of a trap ridge. Several 

3;o we had the ice of this place, brought to us, into 
aven, in the hottest weather of mid-summer. Like 
if Meriden it is very solid, but like that also it is soiled 
leaves and dirt, and although it is unfit to be put into 
Is, which are to be swallowed, it is as good as any ice 
tere cooling. 

lesa instances naturally induce the impression that other 
tl ice houses may exist in various parts of the trap re- 
of Connecticut, and of Massachusetts, and very possi- 
1 other districts, abounding with precipitous, rocky and 
ly defiles, although the geological formation may not 
e same. We should be obliged by any information 
cting similar facts existing elsewhere. 
is perhaps worthy of being mentioned in this connex- 
lat an artificial ice house within the knwoledge of the 
r is situated on the top of a ridge of trap in Connecti- 
The excavation was made, simply by removing the 
pieces of trap rock which are here piled in enor- 
i Quantities, but composed of fragments of very small 
These loose pieces of stone, with tlie air in the 
lesare better non-conductors of heat than the ground, 
h usually surrounds ice houses, for the ice keeps re- 
ably well in this elevated ice-house. Perhaps this will 
18 also in explaining the phenomena of the natural 
ouses that have been mentioned. 

may not be useless, before dismissfbg this article, to 
lOD, that the roof of an ice house should be painted 
), and that it should be thatched with straw beneath the 
lary wood roof:* the surface of the roof thus becomes 
cting, and non-absorbing, and the subtance non-conduc- 

in relation to heat ; we can speak from experience of 
fficacy of this arrangemenL 

L thatched roof ai ia well known will answer without any wood, bn- 
endnring and more fizpoeed to fire. 

OL. IV No. 1. 23 



178 Conversion of Cannon Balls into Plumbago. 



Art. XXII. — Apparent Conversion of apart of two eannoi 

baits into Plumbago. — Editor. 

In July, 1779, a British squadron and army, from New- 
York, invaded the coast of Connecticut, and during diis in- 
vasion, visited New-Haven. The shallowness of toe waier 
in the harbour did not permit their large ships of war to get 
up to the town, but some of the lighter vessels, to favour the 
movements of the army, which had landed, entered the 
harbour, and kept up a cannonade, both upon the town 
and the redoubts, on and near the shores of the harbour, . 
During the late tempest, (Sept. 3d,) a part of a low bank, 
on tlie eastern side of the harbour, a little north of die 
fort, was undermined, and discovered a cannon ball, which, 
there can be no doubt, was fired into this bank on the occa- 
sion mentioned above, and had therefore, in all probabiEqr, 
lain, undisturbed, more than forty-two years. The groood 
in question, is, in fact, only a part of the natural embank* 
ment of a very small creek, dividing a salt marsh, which lies 
so low that the tide very often overflows it, and the place 
where the ball lay is little else than a salt morass. 

The ball, when first found, was thickly inqrusted with a 
shapeless, rusty, brownish substance, which, when removed, 
brought into view the proper shape of the ball, which is a 
six pound shot. 

All these circumstances are only introductory to the main 
fact. The outside of the ball is changed into a substance, 
so resembling plumbago, or what is commonly called black 
lead, that it cannot be readily distinguished from that sub- 
stance. The diameter of the ball is 3.87 in. By means of 
a common saw, a section was easily made through the plum- 
baginous coat, which at the place of the incision, was half 
an inch deep, and supposing the coating to be equally thick, 
one inch of the whole diameter would be occupied by it 
This is however not exactly the fact The change is less 
complete in some parts than on others. In one place the 
surface differs little from the common condition of cast iron, 
but is sensibly softer, being easily cut by a file ; and it is 
impressible, even by a knife, and there is gradation in the 
softness, till it becomes so soft, tl)at it is cut with the same 
ease as common black lead crayons. It has then the same 
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—the same crystaline grain, and the same semi unctuosi- 
en rubhed between the fingers. It gives the same streak 
iper, and when nibbed on leather or on cast iron, it 
ices the same lustre, and it polishes and sharpens steel 
unents just like plumbago. No one could by the eye 
guisb them. The magnet, however, takes up this 
ince readily, while it produces no effect on black lead, 
substance is not altered by the blowpipe, only it grows 
V The cannon ball, by lying three days in a dry room, 
» there is a fire, has grown less soft, but retains all the 
properties. Where it has been cut or powdered, it 
superficially, in the course of a day or two. 
the change in this ball to be attributed to a substitu- 
if carbon derived from the vegetable matter of the salt 
I for a part of the iron — the carbon combining with the 
oder of the iron f The substance is only partially so- 
in diluted sulphuric acid — hydrogen is evolved, and a 
insoluble matter remains, which appears to be carbon, 
ce this occurrence has been talked of in New-Haven, 
I gentleman, resident here, mentions a similar instance, 
ing occurred within his observation; a cannon ball, long 
rsed in salt water, and covered with shells, was found 
'6 undergone a similar change. We are not aware that 
:currence has been mentioned elsewhere. 
wHaven, Oct. 17, 1821. 

S. Since the above notice was written, we have ob- 
I from Capt. Daniel GofTc Phipps^ of New-Haven, the 
n alluded to above, the following statement, 
pt. Phipps was in Georgia about twenty years ago, and 

in a boat, at a place called Rumley Marsh, visited 
reck of a vessel, which lay principally in tlie mud, but 
the ribs protruding into view. From this wreck he 
a very large bunch of oysters, which adhered to a six 
1 cannon ball, and this lay on what had probably been 
allast of the vessel ; it was not only under water, but 
.bly buried in mud, and the vessel's wreck appeared as 
ad been there many years. The oysters were knock- 
r, and the ball, by rolling about the deck of the vessel 
lich Capt. Phipps belonged, had become smooth and 
. The oysters had adhered to the ball at only one 

; this place which was about two inches in diameter, 
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was observed to be soft, and when cut, presented every ap- 
pearance of perfect black lead, exactly like that in the New- 
Haven ball which Capt. Phipps has examined. He found 
no difficulty in boring into the ball, quite to the centre, where 
he found it solid, as it was also in every other parL The 
perforation which he made, was funnel-shaped, or conical, 
two inches wide at the outside and tapering to the vertex in 
the centre. He is firmly persuaded that the oysters had 
produced the change, and thinks that there must hare beeo 
oysters adhering to the ball recently found at New-Haven. 
Of this there is no direct evidence, although it is said there 
were shells in the bank where it was found. Both balb 
were evidently found under circumstances considerably sim- 
ilar, and carbon might possibly have been afforded to the 
iron, both by the mud and the oysters. The facts are curi- 
ous, and wo have thought them worth preserving. 

Captain Phipps farther states the following circumstance, 
which is not easily explained upon the suggestions made 
above. He was employed during the war of the Americaa 
revolution, to clear an old cannon, which was covered out- 
side and in, with oyster shells adhering firmly to it. On re- 
moving them, the metal was discovered to be perfectly 
sound, and no change had occurred similar to that in the 
cannon balls. But it is obvious that this cannon roust have 
lain long under the salt water, although it might not have 
been in mud, for it was not known whence it was brought. 

A circumstance occurred during the cleaning of this can- 
non, which was very remarkable. As one means of detach- 
ing the shells, a fire was built around the cannon, and it was 
elevated, and dir^^ct^d in sport at the chimney of a commoa 
man, ludicrously called the Governor^ with a threat to Uov 
the Goverrtor^s chimney down. At the end of two hours the 
cannon actually went oft' with a great report, and knockedthe 
chimney down. It would seem that the cannon must have 
been loaded, and probably spiked, by which means and the 
wadding, the powder, although wet, was kept in its place^ 
until by the heat, it became sufliciently dried to explode, aiKl 
carried the ball against the chimney. It is scarcely neces- 
sary to add that it effectually cleared the cannon of the ojs* 
ter shells. 
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^T. XXin. — The Proteus of the J^orth-American Lakes ; 
annaunced in a Letter from Samuel L. Mitchill, 
President of the Neuf-York State Medical Society j Sur^ 
gton^General of the Mlitiaj fyc. fyc. to Professor Con- 
riQUACcuif of Paviaj dated October^ 7, 1821. 

[Read befi>re the Lyceum of Natural History, October 8, 1821.] 

Sir, 

I hope my answer to your obliging letter and its accoin- 
Mininients, has reached you. It was despatched early iu 
fuiie. It contained as correct an opinion on the Proteus 
ind Siren, as I had, at that time, been enabled to form. I 
lave now the pleasure of mentioning to you an animal 
irom Lake St. Clair, which has not probably been placed 
lefore you. It was brought hither by my friend Major 
)elafield, who, in addition to his professional accpraplish- 
oents, is a zealous promoter of natural science. 

This creature is a reptile^ and according to the modern 
lassification, belongs to the order of Batraciens^ that is, of 
Biraals having a heart with a single auricle and a single 
'entricle, and in most other respects an organization anala- 
;ous to the toad and frog family. 

He grows as I am informed, frequently to the length of 
wo feet ; and is thick and chubby. The present speci- 
oen is not more than half that length ; one of the smallest 
laving been selected for the greater ease of transportation. 
3e is sometimes caught by the hook as fishes are. 
rhis has happened at Black-rock, near the north-eastern 
ixtremity of Lake Erie. Not long ago, a man carried one 
if them in a tub of fresh water, from house to house through 
liOwer Canada, and took money for the exhibition of so 
extraordinary a creature ; entertaining the people with a 
pectacle resembling an eel, with four legs and ruddy gills 
»D the outside of his neck. 

From the duration of his life, and the size to which he 
rows, there is reason to believe the reptile under conside- 
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ration is not a larva or tadpole, but that he performs the 
functions of a perfect animal. 

He has three rows of external gills, (as the French sij 
en forme de houppesj) on each side. They are situated oo 
the posterior edges of flesh projections or processes, and 
resemble fringe of the nicest texture. Between these g3k 
are two slits or passages, through which water can pass, as 
in the case of cartilaginous fishes. 

The tail is compressed laterally, and is broad and strong. 

There are four slender legs ; the anterior and posterior 
which have each four fingers distinctly articulated, without 
nails or claws. They resemble little hands, destitute of 
thumbs. The fore-legs arc connected with the body, a 
short distance behind tbc gills, and the hind-legs about u 
equal space before the anus* 

There arc two eyes covered by the common skin, wilb- 
out either openings or lids. They seem adapted to his way 
of life, requiring in the deep bottoms where he lives, but a 
few rays of light. 

There are two nostrils near the extremity of the snout 

There is no appearance of external ears. 

The tpeth are arranged in two rows in the upper jaw, and 
in one row in the lower jaw. In both they are small, close- 
set, and pointed ; but there are neither laniaries nor grind- 
ers. 

The skin is smooth, and scaleless. It is dark brown, in- 
terspersed with spots of a yet darker colour, over the sides 
and belly. There is a groove of depression along the raid- 
die of the back. 

The head is broad and flattish. The snout blunt. Tbe 
upper jaw has lips like the Labrus. 

The heart has but one ventricle and one auricle ; and 
blood vessels proceed from the former directly to the gills. 

The intestines had been removed ; so that it was impos- 
sible to trace satisfactorily the other parts of the internal 
structure. A whimsical opinion prevails that this reptile is 
very poisonous. He is shunned and abhorred accordingly* 
Measures have nevertheless been taken, to procure more 
and larger individuals, which, it is expected, will enable a 
series of complete dissections to he made. 

To throw light upon this inquiry, we have in our collec- 
tion, the Proteus anguinus of Carniola, with a description by 
the learned Schreibers of Vienna. 
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We have the elaborate monography of the same animal, 
with drawings and figures of every part, by yourself.* and 
the profound inquiry into the history of the Water-Salama«* 
manderand its larvae by your colleague, Professor Rusconi, 
b also in our hands. 

From such a survey as I have been capable of making, I 
am inclined to consider him a Proteus ; but of a species 
different from that known to European naturalists. 

The Genus, as constituted by Laurenti and Cuvier, con* 
sists of a single species, the subaqueous reptile of Carniola. 
The one I introduce to you, must be considered a second 
species of that genus, unless a further examination shall ren- 
der it necessary to constitute him a new genus. 

You may expect to receive additional information on this 
subject, as soon as it shall be in my power to give it. In the 
mean time I intreat you to accept favourably this humble 
contribution to the great works in which you are engaged. 

SAMUEL L. MITCHILL. 



Ajut. XXI v.— Dc^ccfton of a muiake into which Naturalists 
have been ledy in relation to the Mus hursarius^ or pouched 
Rat of Canada : by Samuel L. Mitchill, President of 
the Lyceum of Natural History ^ Professor of Botany and 
Materia Medica, S^c. ^c. fyc. in a letter to J. Milbert, 
£sq. Corresponding Member of the Society of the Museum 
at the Royal Qarden^ fyc. in Paris ; dated JVew-York, 
1th October, 1821. 

[Read before the Lyceum of Natural History, October 8, 1821.] 

MyDearSir, 

Sometime ago, a small quadruped was b rought to me 
from the country beyond Lake Superior, which I immedi- 
ately knew to be the Canadian Rat, with large pouches on 
the aides of his neck. 

* We have Professor Green's memoir on the amphibia of North- America, 
printed in the Journal of tlie Philadelphia Acitdemy of Natural ScieDce:<, 
fVol.I. partS.p. 358.) 
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In the 5th volume of the transactions of the Linnean So- 
ciety, p. 227, is a description of this creature, called the 
mus bursarius ; done from a drawing communicated by 
Major-General Thomas Davies, F. R. and L. S. The fig- 
ure is of the natural size ; and represents the turgid bap 
projecting from the sides of the neck. They are so cmiw- 
mous, that the animal must have been very much incommo- 
ded by them, both in travelling and in eating. 

Afterwards a dead specimen was sent to England by L«- 
dy Prescott, from Canada, where he was killed by an Indiia 
in 1798. A description of this preparation was made bjr 
George Shaw, M. D. and inserted with figures in his Greneial 
Zoology, part 1. vol. 2. p. 100. In those drawings, the 
sacs are delineated as distended like two blown Uadders, 
giving the Canada Rat, as he is called, a very grotesque ap- 
pearance. 

Notwithstanding all this testimony, doubts were entertain- 
ed in France, concerning the real existence of such an ani- 
mal. 

To remove these doubts, of the article in my possesnoo, 
a just drawing thereof, was forwarded to Paris, for the 
great zoologists there. A paper containing an account of 
his character and appearance, was published in the Medic- 
al Repository for January, 1821, p. 249 — ^250. The 
pouches are very conspicuous in both. 

What could be plainer than all this i It would seem 
there was no room for a deception. Yet in this very case 
a material error exists, which it is the object of this com- 
munication to expose. 

I had supposed the sacs as they appeared in the dried spe* 
cimen, were natural ; and that the openings into them were 
from the throat, somewhere between the cheeks and gullet. 
But when Governor Cass and Professor Douglas, from I 
whom I received tlie article, were discoursing with me 
about it, a few days ago, the former gentleman observed 
that the pouches did not appear externally in the living tn- 
imal ; that they were concealed within the skin ; that the 
orifices were on the outside of the neck; and they hadbeeo 
inverted, like pockets turned inside out, for the sake of pre- 
serving them from the knife when the skin was taken off. 
and of drying them more effectually in the stuffed prepara- 
tion. On learning the manner of disfiguring, transiormioe< 
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or caricaturing the animal, I became immediately satisfied 
tbat he had no pretensions to be considered an undescribed 
or a distinct species. For in most other respects, he seems 
to agree with the Hamster of Georgia, called by some the 
Ghmer, which was described by me in 1804, and publish- 
ed that year, with a figure, by A. Anderson, in the New- 
York edition of Bewick's General History of Quadrupeds, 
(p. 525.) For President Meigs's and Governor Millec^e's 
exertions to investigate the history of this shy and trouble- 
some little animal, you may consult the 5th volume of the 
Medical Repository, p. 89. 

The chief use of his bags or pouches is to carry earth and 
sand. He is a great digger and travels much under ground. 
To enable him to make his excavations more completely, he 
fills his bags with earth, and brings it up. He empties them 
by pressing out their contents with his fore paws. It does 
not appear that they are the receptacles of food ; for they 
have no connexion whatever with the mouth. Let me en- 
treat you to explain this matter as soon as you can, to your 
correspondents, that this travestied rat may no more appear 
in the books of zoology ; and let me at the same time soli- 
cit the continuance of your good will. 

SAMUEL L. MITCHILL. 



INTELLIGENCE AND MISCELLANIES. 



I. Domestic 

1. Opinion of Professor Buckland of the University of 
Oxford, respecting certain features of American Geology. 

Kxiract of a letter to the Editor, dated Shrivenham^ near 
Farringdon, Berks, {Eng.)June 4, 1821. 

Sir, 

I having lately received, from my friend, the Rev. Pro- 
fessor Buckland, the annexed interesting detail respecting 
the Geological Analogy recently discovered to exist between 
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the two great Cootinents of the old and the new world, (u 
they are called.) I have determined at once to direct to 
you the transcript in question from Professor Buckland's 
Letter lo me which is as follows. 

COPY. 

" I lately received a very valuable box of specimens col- 
lected by Major Dela6eld from the Lakes of North Ameri- 
ca ; chiefly lime stone, full of organic remains ; and botb 
stone and shells so precisely similar to those of the transition 
limestone of Dudley and Longhope, that it is quite impossi- 
ble to distinguish them. Octhoceratite, Chain cord En- 
crinites, Terebratulites, (No. 42. pi. 13. vol. 2, of Parkin- 
son's Organic Remains,) and millions of minute and almost 
microscopic millepores crowd all these specimens, and 
prove decidedly the masses whence they are taken to be 
the transition lime stone of England. 

" Similar specimens were sent to London by Lteot. 
Franklin from Cumberland House, where he quartered hst 
winter, in his way to the Copper mine River ; and by Cap- 
tain Perry from his new Islands, within Barrow's Straits. 

'* The same limestone, containing the same shells, occurs 
largely in Sweden, and the Islands of Oland, Gothland, and 
Bankolm, and in the country round Petersburgb ; there 
and in England, the rock is characterized by containing al- 
so the Dudley fossil, and trilobite, of which no specimen is 
sent in the small set (only 15) which I received from the 
American Lakes. 

" No doubt, however, it will be found there. Thus the 
transition limestone assumes an immense importance in thus 
extending (with precisely the same features) from the old 
to the new world, under nearly the same parallels of lati- 
tude, and containing at such great distances the same or- 
ganic remains ! The specimens sent, were chiefly from 
Drummond's Islands, and Thessolar Island, on Lake Hu- 



ron." 



Mr. Buckland adds in his letter, from which the foregoing 
is an accurate copy, '' Perhaps the above circumstances of 
the interesting and important analogy in the formation of 
Northern Europe and America may be worth communica- 
ting to Professor Sillimau, for his Journal, which I liope may 
be continued as ably as it is begun." 
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fa^nve yellow Oxid of Tungsten.-^On page 52 of 
sent volume and number, we have already mention- 
$llow pulverulent oxid of Tungsten, which occurs, 
icnistation, upon the ferruginous and manganesian oxid 
metal (wolfram) found in Mr. Lane's mine at Hunt- 
We have now discovered the massive yellow oxid 
gsten among some specimens brought us for exami- 
by Mr. Lane. 

colour of this mineral varies, from orange yellow, 
rome yellow, to yellowish grey ; it is brittle, fracture 
in conchoidal and small foliated, lustre adamantine ; 
rerj much the appearance of broken sulphur or of 
I massive carbonat of lead ; it is without smell or 
s infusible and unalterable by the blow-pipe ; specific 

of the purer specimens 6. water being 1. insoluble in 
but by digestion in nitric acid, the powder, which is 
I, assumes a very brilliant yellow colour, and would 
ily afford a fine pigment. 

readily soluble in warm Uquid ammonia, and is pre- 
}d white by acids ; the precipitate, by standing, re-ac- 
the yellow colour. 

gangue is quartz, and minute veins of this substance 

what appears to be the ferruginous tungsten are dis- 
itcd through some of the masses ; the specific gravity 
impure specimens falls between 5. and 6. We have 
ecimen engaged in quartz and much broken, which, 
y it however without laying much emphasis upon the 
ision,) appears to be part of a crystal ; we conjee- 
in octahedron ; this fragment is about one inch in 
Ler. 

understand from Mr. Lane that this mineral is found 
rable abundance in his mine. 

REMARK. 

:r digesting acids upon the powder of this oxid of 
en, we examined the liquid for lime, but, without 
ering any ; at present therefore, we do not see that it 
to be confounded with the calcareous tungsten, which 
1 appears very differently : A more accurate exaniina- 
lan we have been able to make would be necessary in 
to decide whether the tungsten is in this case com- 
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bined with any foreign substances. This massive variety 
and the pulverulent variety mentioned at page 52, appear to 
constitute a new species. — Editor. 

3. JVew locality of Fluor spnr. — This interesting minenl, 
which Patrin,* a French mineralogical traveller said some 
years ago had not been found on the Western Conlioeoti 
appears, on the contrary, to be of frequent occurrence. We 
have already announced several new localities — three in the 
present number, and we now add another. 

Fluor spar occurs at Putney, t Vermont, and was discor- 
ered by the Rev. Elisha D. Andrews of that place. His let- 
ter to the Editor states that it occupies the fissures in ledges 
of slate that the principal vein is six or eight inches wide 
and that after being followed four feet it decreased to oneor 
two inches and had every appearance of running out. 

Geological and Mineralogical Notice, — From specimeos 
transmitted by Mr. Andrews we are enabled to state that the 
rock in which this fluor spar occurs is a primitive slate 
which appears to be a mica slate, just passing into a clav 
slate : the tortuosity and lustre of the mica are still discerni- 
ble while it has lost its elegance. In primitive slaty regions^ 
rocks of this middle character are ot frequent occurrence, 
but we do not remember that fluor spar has ever been found 
in them or in any slaty rocks before. 

This fluor .ymr \fi of ^^VRss or emerald green with here and 
there a tinge of purple ; but green is almost the sole colour 
and in this respect it is remarkable this being rather a rare 
colour of fluor spar and not found, we believe in this coun- 
try, except near Northampton by Dr. David Hunt. 

The Putney fluo:* is not cryslalized, although it has the 
usual crystaline structure and exhibits on its surfaces an evi- 
dent tendency towards crystalization. Its phosphorescence 
is very lively and agreeable ; on a hot shovel in a dark place 
it exhibits violet light besides other shades ; some pieces 
emit nearly pure white light ; large pieces easily become 
luminous and remain distinctly visible after being brought 
into the day light. 

We have still another locality of this mineral ; it is found 
in Ontario County New-York, but we have mislaid both the 

* See his mineralo^cal trsivelii. 

t Putney is on the west bauk of Connecticut river, thirty-three aile^ 
south of Windsor, and uinetv-three north of Hartford. 
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ral and the label describiog its location more distinctly, 
nystalized and its colours are deep purple almost black. 
luDt of Northampton, furnished the specimen two years 
-Ed. 

Black Oxid of Manganese. — Respecting the locality of 
nineral, mentioned on page 54 of this volume we have 
red some additional particulars from Mr. Calvin Pres- 
(in the other memorandum, called my misnomer Cal- 
^ease,) his letter is dated Sept. 10, 1821, the follow- 
; an extract : 

Urt — The Manganese is situated on both sides of a rivu- 
tscending from a large mountain on the east side of the 
of Sheffield, County of Berkshire in Massachusetts, 
brmed partly in a stratum of rusty sand and partly dis- 
lated through a rock in veins and bunches. It is uhi- 
j of the same quality as the sample which I sent to 
and though the ore is not very abundant at present, 
will pay well for digging." 

Geological Survey of the Covnty of Rensselaer^ State 
nthYork. — We mentioned (page 239, Vol. III.) that 
ilogical survey of the County of Albany, with a par- 
r reference to the improvement of agriculture had been 
by Dr. Beck and Prof. Eaton. 
; are informed that a similar survey, is now making 
County of Rensselaer. The efforts are very credita- 
> those by whom they are directed, and among them, 
inly no one has stronger claims on public approbation 
pratitude than the distinguished individual, at whose 
fzpence, we are informed, both these enterprises were 
taken. 

Cure for the Bite of the Rattle^snake, by means of 
vularia perfoliata, mentioned at pa. 61 of this Vol. 

t of a letter to the Editor, from Professor D. B. Douglass, of the Mili- 
tary Academy at West Point. 

U it afford } ourself or Dr. Ives any pleasure to see a 
men of the genuine plant with which the Indians per- 
the cure of the Rattle-snake bite — it is perhaps well 
D to you ? — ^I have, however, preserved some stalks, 
h not being able to see it in the flowering season, they 
nly enable me to know it again when I see it. It re- 



1 90 Intelligence and MisccUaniet — Domesiie. 

semblcs very much the plant called Solomon?$ seal^ onlj 
that the leaf embraces tho stalk. As to the cures I ban 
been witness of those in having been, during greater part of 
the summer in the tour of 1819, in a region most fruit&I of 
those reptiles. The water snakes were not quite as oume- 
rous as in Carver's time, but the great water Itlljr, upon whoK 
floating leaves that traveller saw them basking, was growng 
in great perfection. 

Remark. — The above fact was considered iropcHtant ob 
account of Prof. Douglass having been a personal witness 
of the cures ; he alludes to these facts in his letter, on pi. 
57 of this Volume. It is to be hoped that he will state sis 
observations more at large. — Ed, 

7. Jsfotice of Moneys JVcxo Gazetteer. — A New Univer- 
sal Gazetter, by J. Morse, D. D. and R. C. Morse, A. X. 
in one alphabet, and in one large 8vo volume, of more thao 
800 pases, has just been issued from the press in this ci^. 
It is believed that this is the only Gazetteer yet completed ie 
the English language, in which Europe is described acau^ 
ding to its modern divisions. The common Gaiettaen 
published in Great Britain take no notice of some of tiie 
most important changes introduced at the Congress of Vien- 
na. The basis of the present work, so far as relates to the 
Eastern Continent, is the Nkw Edinburgh Gazetteeb, 
now nearly completed in six volumes, and executed with 
industry and ability by six different authors of literary emi- 
nence, each taking a difTercnt department. Much assis* 
tance, es^jccially in the more complicated parts of Europe- 
an Geography, has also been derived from the works of 
German Geographers. The portion of the work relating 
to the United States, is unusually full, and has been prepar- 
ed with great labour from infonnation collected by extensive 
personal travels, and by correspondence with intelligent gen- 
tlemen in the various statfjs, as well as by a cousultalion of 
all the valuable works which have lately appeared, illustra- 
ting the geography of the diffc rent parts of the country. At 
the close of the work is an Appendix, containing an account 
of the monies, weights and measures of various countries, 
with tables illustrating the population, commerce and re- 
sources of the United States, and also in a tabular viev, i 
summary result of the researches of the senior author, in re- 
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to the number and position of the various Indian 
in this country. 

B excellent typograpical execution of the work on a 
pmper, gives it an attractive appearance, and is very 
t»bie to the publishers as well as to the authors. 
Jfotice of Morsels J^cw School Geography and Atlat. 
h Richardson & Lord, Boston, 1820. Frice^l,76. — 
is the twenty-second edition of the School Geography, 
I published by Jedldiah Morse, D. D. and Sidney E. 
», A. M. Tlie present edition, with much labour and 
has been taken into a new draft, and all the modern 
»vements of importaoce have been introduced. In this 
the world is represented under three distinct views.—- 
& Introductory view of each quarter or grand division 
(globe; 2. A view of each country in detail; 3. Gen- 
/^iews or recapitulations. The General views occupy 
one third of the work, and constitute the feature which 
ylarly distinguishes it from former editions, and which 
t a decided preference over other school geographies, 
at is important relating to the population, commerce, 
lure, religion, &u;. of the countries of the world, is here 
snsed, explained by remarks, and accompanied by 
ions, so as to render it easy for the youth to understand. 
Seneral views are followed by about fifty pages of 
ions on the maps of the Atlas, The Atlas contains 8 
, viz. Of the globe ; Europe ; Asia ; Africa ; North- 
ica; South-America; The United States; and the 
lb Islands. These are corrected by the Authors, and 
ery neatly engraved and coloured, 
is Compeodof School Geography, we understand from 
iiblished Report of the Superintendant of Schools in the 
of New-York, has been examined by him, and recom- 
led for general use in the Schools throughout that 
• So far as our knowledge extends, we think his judg- 
and decision wise, and that the work will prove ex- 
rely beneficial. 

American Geological Society. — The annual meeting of 
nstitution was held in the Cabinet of Yale College, on 
tvening of September 12, and the officers of the last 
were all re-elected. 

addition to the donations to the Cabinet, a box was 
meed from Professor Samuel Brown, of Transylvania 
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University ; it contained organized remains from Temes- 
see. A second box, from Prof. Dewey, of WiUiimslOiii^ 
has also been received. 

Some fine crystals of the North-Carolina Zircon from 
Dr. T. D. Porter, and some fine specimens of sappar, fe 
from Chesterfield, Mass. presented by Dr. Alfred S. Moa- 
son, were repotted, besides a box of mineralogical and geo- 
logical specimens from James Pierce, Esq. 

II. Foreign Literature and Seienee. 

[Communicated by Profeasor Griscom.] 

The following premiums are offered by the '< SocieQ^ibi 
the Encouragement of National Industry" in France.* iW 
miums for 1821. 

MECHANIC ARTS. 

1. For the construction of a Hydraulic press, partioBUf 
adapted to the expression of olive and grain oil, and the 
compression of grapes and other firuits. Two thoond 
Francs. 

2. For the construction of a water-mill, which shall not 
obstruct the current of rivers, nor impede navigation, float- 
age or the irrigation of meadows. One thousand Francs. 

CHEMICAL ARTS. 

3. For perfecting the materials employed in engravings 
iaUle-douce. — The conditions to be fulfilled are, I. a pro- 
cedure by which the copper plates may be prepared of i 
density suitable to the wants of the art, and arising from the 
nature of the metal and not from the violent pressure of the 
smoothing process. 2. To perfect the varnish and the man- 
ner of applying it so as to prevent its scaling, as well as the 
accidents which frequently happen when the plates are cor- 
roded. 

* We hare imag;ined that our readers will be gpratified in the penad flt 
this list as it serves to shew the warm interest which is lelt in anfttum, vitt 
whom we arc on terms oi friendly and profitable intercx>iine, in tht id* 
vancement of the useful arts. The g^enerous labours of the " SotieU ^aMW* 
raf^enunC^ of Paris afford a powerful stimulus to national indoitrymndtd- 
ents. The premiums which they offer and the annual exhibiticm of Ihi 
finest productions of the manufactories which they superintend, we ihidd 
l>c glad to see extensively imitated in each of the United StEUei, haTt^n^ 
doubt of the efficacy of 5uch institutions upon national pmtperity. 
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4. To show the effects of various acids on copper plates* 
ih pure and mixed and of different degrees of strengtli. 
fteen hundred Francs. 

5. For the fabrication ofRtutian Leather. — ^Thel« is rea- 
n ID believe that the pyrolignous acid derived from astrin- 
Dl barky may be very advantageously used in this process, 
appears evident from the writings of Pallas, and others 
It Whey, and Tannin derived from the bark of the 
llow or the leaves of the Statice Limonium and the oil of 
"ch bark and the smoke of the branches of that tree are 
tutantly employed in the process followed in Russia. 
Two premiums, one of three thousand and the other of 
een hundred francs are offered for the two best specimens 
leather of cow, veal, sheep or horse skin, (one of eacii 
id) prepared with pyrolignous acid, as it issues from the 
»od, or after the separation of its constituent parts. 

6. For tlie discovery of a metal or an alloy of metals, 
ich less oxidable than iron and steel, and suitable to be 
iployed in instruments for dividing soft animal and vegeta* 
I substances, used as food in domestic economy in many 
the rural arts. Instruments used for pounding, cutting, 

ruigy grating, &c. are those alluded to ; and of which iron 
steel from their great liability to rust are often very ob- 
itionable. Three thousand francs. 

ECONOMICAL ARTS. 

7. For the discovery of a substance which can be mould- 
like plaster and capable of resisting the air as well as 

»iie. Two hundred francs. 

B. For the preservation of meats by drying. Five thou- 

id francs. 

9. For the discovery of a vegetable substance, either 
tinral or prepared, which may be substituted with advan- 
ce for mulberry leaves in the feeding of silk worms. Two 
)usand francs. 

10. For the best elementary and practical instruction 
on the art of sounding or boring for water, so as to deter* 
oe the existence of sufficient and permanent springs, 
vo premiums of three thousand and of fifteen hundred 

DCS. 

11. For the best cultivation of oleaginous plants. Twelve 
ndred francs. 
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12. For the best sowing or planting of the northern |iioe, 
known under the name of Lariceo, 

13. Do. for the best Scotch pines (Prius Rubra.) RA 
teen hundred and one thousand francs. 

Premiumi transferred to the year 1821. 

14. For the construction of a machine for shaving skiiis 
employed in hatting. One thousand francs. 

15. For the fabrication of steel wire fit forneedlesi tbt 
shall be equal to those imported ; six thousand francs, pro- 
vided the quantity of wire produced in the manufactory by 
the first of May shall have amounted to ten thousand ftanoL 

16. For a process for dying wool with madder of a daap 
scarlet without employing Cochineal. Six thousand fraacs. 

17. For the preparation of flax and hemp without steep- 
ing. Fifteen hundred francs. 

18. For the preservation of Alimentary substances by a 
process analogous, to that of Appert. Two thouaaad 
francs. 

10. For the discovery in France of a quarry of stoae 
suitable for lithographic printing. Six hundred francs. 

20. For the constructionof a mill for cleaning buckwheat 
Six hundred francs. 

Premiums for the year 1822. 

21. For the construction of a machine for working optic- 
al glasses. Two thousand five hundred francs. 

22. For the construction of a mill for grinding and pound- 
ing grain which may be adapted to all kinds of rural necessi- 
ties. Four thousand francs. 

23. For perfecting the art of preparing animal intestines 
for cat-gut, strings, &c. Fifteen hundred francs. 

24. For the fabrication of bar copper for the use of gil- 
ders. Fifteen hundred francs. 

25. For wool best adapted to the use of hatters. Six 
hundred francs. 

26. For the best memoir on the most advantageous mode 
of raising merino sheep, and of cross breeding with those 
that are indigenous to France, a gold medal of the value of 
three hundred francs. 
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• For the fabrication of sewing needles. Three tliou- 
francs. 

. For the application of the steam engine to the, art of 
ing. Two thousand francs. 

. For tinning looking glasses by a method difiereni 
that in common use. Two thousand four hundred 

• For the preparation of animal charcoal with other 
ances than bones and the purification of animal char- 
that has been already employed. Two thousand francs. 

• Fcu" the preparation of fish glue. (IchthyocoUa.) 
tfaoiuand francs. 

• For the construction of a hand mill for shelling legu- 
01 seeds. One thousand francs. 

i For the preservation of woollen stuffs. Three thou- 
lirancs. 

• For the preparation of paper from the bark of the 
r mulberry. Three thousand francs. 

. Poiatoe. — Don Joseph Pavou, author of a Flora of 
y has found the potatoe in a wild state in the province 
ma and in Chili, where it is called Papas. It was like- 
discovered in 1809, in the environs of Santa-Fe' de Bo- 

• Caraibes Insects. — M. Geoffrey de Velleneuve has 
' sent to Paris a small quantity of insects, of a species 
iraibes, with the following note : Being in the village 
)studal, some leagues from St. Louis, occupied in col- 
ig insects, and having the negroes to assist me in my 
rches, one of them brought me a van containing many 
nnds of little insects of the kind called Caraibes. On 
lioning the negroe I learned that this insect is used in 
laking of soap. He shewed a piece of it of a blackish 
ir, but of a quality as good as European soap. I was 
ed afterwards that this insect is used for the same pur- 
along the whole Senegal coast. The insect is black, 
corselet edges ; the wings have a reddish colour ; the 
i and the antennae are of a pale colour. 

. Hospital at Hamburgh. — The Magistrates and Bur- 
m of Hamburgh have assessed themselves in the sum 
;ht hundred thousand thalers current, (about three mil- 
two hundred thousand francs,) destined for the erection 
lew hospital for the sick poor. The citizens of Ham- 
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burgh have long been distinguished for the exercise of dmi- 
ty, and on this occasion they have evinced so much serf 
and liberality, as to deserve the most honourable menioo. 
IVo poor person is found among them without foodf dMh 
ing and fire ; no sick person without assistance. Mendidlf 
is unknown in Hamburgh, and every person hi a con dftio a 
to labour finds the means of employment. — Rev. Encj/e, 

37. Munich. — The German Journal entitled MofgeoAlt 
gives the following view of the actual state of public insfimo- 
tion in Munich. The College and the Lyceum are both 
devoted to classical instruction, containing at the commeiee- 
ment of the present year about one thousand students. The 
elementary and popular schools were frequented by fhre 
thousand two hundred children. The grataitoas Sandtj 
schools established within twenty-five years for female ser- 
vants and other young girls who have received no elenM- 
tary instruction nor learned to work with the needle. Tb^ 
schools of such vast moral utility, had above one tbottond 
pupils. The school of the same character for boys, when 
they learn not only to read, write and calculate to tetchaiso 
the elements of drawing and practical mechanics, werefie- 
quented by thirteen hundred and eighty apprentices, aad 
three hundred and fifty of them companions of ail profes- 
sions. From this view it is evident no individual remains 
in Munich without instruction, since in a population of fortj 
thousand, near nine thousand attend the public schools. 

37. Vaccination a remedy for the plague. — Dr. Struboo 
at Constantinople and Dr. Lafond at Salonica, have made 
many experiments which tend to prove that vaccinatioo is 
an excellent preservative against the plague. — Rev. Enejdo, 

38. College of Chios. — The college of Chios in the 
Mediterranean, continues to prosper. The physical and 
mathematical sciences, Belles Lettres, the Greek, Latio, 
and French language, moral philosophy, drawing, be are 
successfully taught. The number of students is four hun- 
dred and seventy-six. Many of them are from Pelopon- 
nesus, Cephalonia, and the Islands of the Archipelago ; and 
what is remarkable, two young men have come from A^le^ 
ica to study the language of Homer in the Capital of Chios, 
one of the seven cities which contend for the glory ofhav- 
tng given him birth. M. Varvaki, a native of Ispara, not far 
from Chios, and a rich Greek merchant, has contributed six 
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ouHuid doOars, for the use of the college, beside a great 
mber of books. 

SB. A translation of the works entireof Sir Walter Scott, 
eoeded by a historical notice of the author, and omament- 
I with his portrait, is about to be published at Paris. 

40. JIf. Bonplandj the distinguished naturalist, who ac^ 
mpanied Baron Humbold in S. America, has established 
mtelf with his family at Buenos Ayres, where he is enga- 
d io forming a garden of rare and curious plants. He has 
roidy collected a great number. His researches hare 
(Mght to light a plant which grows in water, and which 
iitaios I great quantity of tannin. He proposes to profit 
r Jl m forming a tannery at Parana. 

41. tdthographic printing ofMSS.'^A society has been 
nned at Munich, for printing by the Lithographic process 
I the best manuscripts of the Turk, Arabic, Persian, and 
irtar languages, and to spread them throughout the East by 
I J of Trieste. The introduction of printing has been con- 
uidy opposed in those countries by the interested efforts 
' copyists, but still morie by the difficulty, and indeed im- 
Mibility of imitating by common types the various oma- 
ents which the Turks and Arabs are accustomed to attach 

their manuscript books. 

Lithography affords the means of imitating them in per- 
Btion, and there is reason to believe that the very moderate 
ice at which lithographic copies may be furnished, will 
ocure for them an extensive demand in the East, and con- 
ibute much to extend the light of knowledge in those re- 



42. Vienna — The Emperor has given orders for the 
ection in this city of a temple, exactly similar to that of 
beseus at Athens. The celebrated group of Theseus by 
iDova, is to ornament the interior of this edifice. 

43. Sculpture. — Ceccarini, a young Roman sculptor, and 
pupil of Canova, has expressed his gratitude to his distin- 
lished master, by executing his statue of a colossal size, 
inova is seated before a torse of Jupiter, the work of which 
I appears to admire. 

This group is greatiy admired for dignity, of expression, 
well as for its originaJity, and the skill with which the 
apery is disposed. 
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44. JsTatvrai History. — M. Drapier, Professor of Cbemistij 
and Natural History, and one of the editors of the '' Aoniks 
generates des sciences physiques," has substituted inth|iio> 
cess, in lieu of the poisonous matters employed in jwesBnr- 
ing objects of natural history, a soap composed cm pdnh 
and fish oil. He dissolves one part of caustic potash ii 
water, and adds to the solution one part offish oil : he rah 
the mixture till it acquires a pretty firm consistence. Yfhm 
it is completely dry he reduces it to powder, with m lasfL 
One part of this powder is employed in forming a soft paste 
or liquid soap, by means of an equal quantity of a aolaliai 
of camphor in musked alcohol. This liquid soap is Vil 
rubbed upon the skin of the bird, previously cleared of ill 
fat, and the other part of the soap and powder is plentifulh 
scattered between the feathers. Thus prepared, the bird is 
placed in a moist situation in order that the particles of yoap 
may soften and attach themselves perfectly to the featWup 
the down and the skin. It afterwards is put in a dry phoe. 
By this means it completely resists the attacks of larviB, and 
has neither the danger nor the inconvenience of arsenieil 
preparations, which, as is well known, stain and spoil the 
extremities of the feathers and down. 

45. Anatomical model, representing particularly the aqf- 
^i<^gy 9f ^^^ human body. — M. Ameline, Professor of As- 
tronomy of the School of Caen, has just invented and coia- 
posed an anatomical model of a human body, of the natural 
size. This model is formed, 1st, of real bones, which con- 
stitute the skeleton. 2d, of muscles made of pasteboard, 
which after being softened and fashioned true to nature, are 
covered with fine blades of hemp, so as to imitate the mus- 
cular fibres, and afterwards painted of a natural colour. 3d, 
of threads and cords of cat-gut, covered with coloured var- 
nish, so as to resemble arteries, veins, and nerves. 4th, of 
real hair on those parts to which it belongs. By means of 
this exact image of the structure and colour of the orgaas 
which compose the human body, students may examine 
with facility parts which it is very difficult to observe accu- 
rately in a dead subject. This model presents the ])arts un- 
der their various aspects, admits of their being handled, de- 
tached and separately studied without altering their natural 
forms. It sen'cs too for demonstration when the heat 
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uld not admit of dissections, and especially to persons 

have a natural repuenance to these operations. 

16. Schools of Mutual Instruction. — ^Tnis system contin- 
\ to spread rapidly in almost every part of Europe. In 
Vj^ Spain, Portugal, and especially m France, it is mak- 
; a inost encouraging progress. The society of Paris is 
ive in its exertions. Agreeably to the statements pre- 
ited to that society, there are now in the single depailment 
Seme Lrferieure thirty schools in full activity, containing 
\ tliousand scholars, viz. within the district of Rouen eight 
lOok, one of which is of girls ; Neufchatel five ; Yacetot 
B6 ; Dieppe four ; Havre nine. This progress is due to 

1 teal and protection of the Baron Maoaet. Dr. Hamel 
o has been commissioned by the Emperor Alexander to 
relovbr Europe, to examine all the schools of mutual in- 
ictioo, has remarked on the Register of that of Rouen, 
t it was one of the handsomest and best kept that he had 
: Tisited. 

IT« Razors. — ^A paste or powder for Razor Strops, very 
lerior to Emery, plumbago and other things commonly 
id has been discovered in Paris by M. Merimee. It is 
! ciTstalized tritoxide of iron, called by mineralogists, 
eemar Oligiste Iron. It is a mineral substance, but an 
ificial oxide of equal fitness for the purpose may be made 
B* Take equal parts of sulphate of iron, (green coppe- 
i) and common salt. Rub them well together, and heat 
\ mixture to redness in a crucible. When the vapours 
ft ceased to rise, let the mass cool, and wash it to remove 
i saJt, and when diffused in water, collect the brilliant mi- 
;eoas scales which first subside. These when spread up- 
leather, soften the edge of a razor, and cause it to cut 
rfectly. 

48. Geneva-Museum. — The halls of this natural establish- 
int, due entirely to the patriotism of the Genevese, (which 
tesonly a year since its commencement,} will soon be in- 
Bctent to contain the donations which are daily received, 
hts already been found necessary to construct an addi- 
Dtl hall for the reception of the black Elephant, killed at 
ineva at the beginning of the year 1820. 
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Botanical Items eommunicaitd by Dr. Torrejf, 

49. Prof. Hooker, of Glasgow, has in- the press a Flon 
Scotica, and Mr. Gray is printing a new Flora Brittania n 
Natural orders. The first volume of the latter wnkk k al* 
ready done, and the second nearly ready for pablictlioB. 

50. R. A. Salisbury^ Esq. has finished his great work oi 
Natural Orders and Genera, with quite new locations. 

51. W. Swainson, Esq. of Liverpool, has finished the 
9th No. of his Zoolosical Illustrations, containing lithognph- 
ic figures, and descriptions of new and rare animals, paiti^ 
ularly in the departments of Conchology, £ut6iiioiiogf, 
and Ornithology. The drawings and engravings are ei^ 
cuted by himself. 

52. The 1st volume of Prof. Agardh's Species Alfgmm, 
has been received. It embraces the Order Tnooinui, 
containing fourteen genera which were all included ia die 
Genus Fucus of Linnaeus. 

Prof. Agardh spent a part of the last winter in O e tiaia) 
and France, whither he went for the purpose of exeuniaaf 
collections of Algee for his work. Tne Inspectors of the 
Royal Museum of Paris, and Baron Humboldt have con- 
mitted to Prof. A. all their new or undescribed Algs aqa(h 
s«, for description. 

53. The sixth volume of the new Systems Vegetabilimii 
commenced by Roemer &c Scbultes, and continued by Ae 
latter since the death of bis colleague, has recently beeo 
published. It finishes the class Pentandria. The Uv- 
iiELLiFERA£ are arranged by Sprengel, according to his new 
system. 

54. Prof. Fries, of the University of Lund, in Sweden, 
has published the first volume of his Ststema M tcologi- 
cuM, according to a new natural method. 

In the press — A description of the island of St. Mi- 
chael, comprising an account of its geological structure, with 
remarks on the other Azores or Western Islands, with mape 
and plates. Originally communicated to the Linnean Soci- 
ety 9f New-England. By J. W. Webster, M. D. 
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hiU$ €f the Qnlvanie Deflagraiar of Professor Robert 
Hjjub, M. D. of the University of Pennsylvania^ in a let- 
Uric that gentleman from the Editor. 

Tale College, October 23d, 1821 

My Dear Sir^ 

I WAS much impressed by your tccouot of the Galvanic 
^eflagrator,andortbefiDe experiments which you perform- 
I wiUi it, as described in the 3d Vol. (pa. 105) of this 
MumaL By means of your kindness in sending me your 
ri^ial apparatus, (the only one which, as far as I am in- 
armed, has hitherto been constructed,) I had it in my pow- 
r, early in the month of June, to repeat your experiments 
I my public course of lectures. Large numbers of intelli- 
Hit persons attended, in addition to the classes, and the re- 
dtB gave great pleasure and satisfaction. My health being, 
: that time, very feeble, it was not in my power to pursue 
» subject to the extent which I hadmtended, and expect- 
K to resume it, I had postponed the writing of a notice 
fyour instrument, hoping that by and by, I could do it more to 
gr own satisfaction. But as no one else appears to have re- 
salad your experiments, I have concluded, even at this late 
loment, to throw a hasty notice into the Journal, although 
has not been in my power to add any thing to the experi- 
imits performed in June. 

I can say with truth that I consider your Deflagrator* as 
m finest present made to this department of knowledge, 
Dce the discovery of the Pile by Volta, and of the trough 
f Cniickshanks. The vesseb being filled with the fluid, 
sfore hand, prevents any haste or confusion, and the advan- 
i;a which your arrangement gives the operator, of immer- 
ugif at one quick movement, the whole of an extensive se- 
ee, is very great. Being perfectly ready, and with the 
olei in his hand, the teacher only giving a signal to his as- 
stant to immerse the coils, instantly directs the whole 
ower to the desired point, and produces results, which 
oth in brilUancy and energy, totally surpass any thing be- 

* ToorCalorunotor I hare neTerpovsesBccl. 

Vol. IV No. 1. 26 
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fore eflfected by the same surface of metal, arranged io the 
same number of combinations. This will appear the moR 
remarkable, when it is remembered that your apparatus pro- 
duces these effects without insulation. Although thrmq^ 
your civility I have just received the glass jars by wUeb 
you insulate your coils, I have not yet been able to use 
them, and can therefore speak only of the results obtained 
without them. 

V/ith your eighty coils of fourteen inches by six, ibr 
the copper, and of nine by six for the zinc, I obtained ef- 
fects which, as to every thing that related to intense ImiI 
and light, and brilliant combustion, far surpassed the powen 
of a battery of the common form of six hundred and twentf 
pairs of plates — one hundred and fifty pairsof which, of six 
inches square, are insulated by glass partitions— one hmi- 
dred pairs of the same size, and three hundred of four indiBS 
square, are insulated by resin, and the rest, either by Wedg- 
wood's ware or by resin, making in the whole a batlsiy 
with a surface of thirty-six thousand eight hundred and 
eighty square inches. Your's has a surface of oaly 
twenty-two thousand and eighty square inches, bui eoentfAfc^ 
out insulation it is incomparably more powerful than the other 
with that advantage. This is the most singular circumstance 
connected with your new apparatus, and which goes &r to 
shake our previous theoretical opinions, if not to support 
your own. 

I repeated every important experiment stated in your 
memoir, and with results so similar, that it is scarcely neces- 
sary to relate them. The combustion of the metals was 
brilliant beyond every thing which I had witnessed before, 
and the ignition of the charcoal points was so intense, is 
to equal the brilliancy of the sun ; the light was perfect^ 
intolerable to eyes of only common strength. If 1 were to 
name any metallic substance which burned with more than 
common energy, it would be a common brass pin, whicli, 
when held in the forceps of one pole, and touched to the 
charcoal point on the other, was consumed with such ener- 
gy, that it might be said literally to vanish in flame. 

The light produced between the charcoal points when im- 
mersed beneath acids, oils, alcohol, ether, water, 8ic. was 
very intense, and platina melted in air as readily as wax io 
the blaze of a candle. It is a very great advantage of your 
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Deflagrator that we can suspend the operation at any mo- 
aent, with the same facility with which it was commenced. 
k look, directed to the assistant, is sufficient to raise tlie coils 
mt of the fluid. All action instantly ceases — neither the 
netd nor the fluid are wasting any farther, and the lecturer 
• therefore at ease while he illustrates and reasons, and 
rhen he is ready and not before, he proceeds to his next 
sxperiment. In the mean time, the instrument, during a 
certain period, rather gains than loses strength, by the rais- 
Dg of the coils. It seems as if the imponderable fluids, 
Murtitlly exhausted from it by its continued action, had time 
igaiii to flow in from surrounding objects, and thus to impart 
lew energy. I found the power of the instrument to last 
or several days, although declining, and the same charcoal 
lointo^ when well prepared,* would also continue to operate 
or seTeral days. When the coils, after immersion, had 
leen suspended, for some hours, in the air, a coating of 
preen oxid or carbonat of copper always formed on one 
MUt of the outside of the copper coils, and on the same part 
a all, but no where else. If I do not misremember, it col- 
acted next to the negative pole, but was, of course, always 
emoved by the next immersion, though it was formed 
gpuD at the next suspension. 

One circumstan.ce occurred during these experiments, 
rhkdi demands farther attention. 

In the hope of uniting the power of your Deflagrator, with 
bat of the common galvanic battery, I connected your in- 
Crunent with the powerful one mentioned above. Both 
natruments, when separately usedj acted, at the time, 
rith great energy, producing both their appropriate and 
ommon effects, in a very decided manner; but, on 
onnecting by the proper poles, the battery of six hun- 
lied and twenty pairs, with the deflagrator of eighty coils, 

was greatly surprised and disappointed, at finding the pow- 
tr of both instruments so completely paralyzed, that, at the 
lointB where a moment before, and when separate, a stream 
f light and heat, hardly to be endured by the eye, was 
lOured forth — now, when connected, both instruments could 
caroely produce the minutest spark. On separating the in- 
tniments, they both resumed their activity ; on again con- 
ecting them, it was again destroyed, and so on, as often af; 

* ByignitiDg pieces of maho^ny iMneath sand in a crucible. 
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the experiment was made. While they were in connexion, 
provided the coils were lifted out of the acidt so as to hing 
in the air merely, then the power of the common galnaie 
battery would pass through the Deflagrator, which appeared 
to act simply as a conductor, and as might have been expect 
•d, when so extensive a conductor was used, the power of 
the common batterv was, in this case, considerably dimin- 
ished, while that of the Deflagrator did not act at uL 

If, while things were in this situation, the ooib of dw 
Deflagrator, without being plunged, were lowered so lar as 
merely to dip their inferior extremities, say only one fooilk 
of an inch m the acid, the communication was immedi- 
ately arrested, and all effect destroyed almost as oom* 
pletely, as when the coils were wholly immersed. Thus & 
appears that the inability to act, in connexion with the com- 
mon galvanic battery, depends upon the relation of the fluid 
and metal, and not upon that of the meuls merely. Tbetc 
experiments should be repeated, with the aid of the iDSiilft' 
ting glasses, placed so as to receive the coils of jour ma- 
chine. I should be very curious to know whether the ef* 
fects would be the same ; and as I now have the dasses, 1 
shall, as soon as possible, try this experiment. We moA 
look to you. Sir, for the explanation of this singular in* 
compatibilty between the two instruments. At present, I con* 
fess myself unable to explain it. It may, very possibly, lead 
to important results, and may have a bearing, such as I bavo 
not now time to discuss, on your own peculiar theory. 

I would state that the mode of connecting the two batteiiai 
was varied in every form which occurred, not only to mynlft 
but to several able scientific gentlemen, who were preseot 
at these experiments, and who were equally with myself 
surprised and confounded by their results. 

I congratulate you upon the brilliant additions which 
you have made to our experimental means, in this depart* 
ment of knowledge ; along with your invention of the coD* 
pound blowpipe, they fairly entitle you to the gratitude o( 
the scientific world, notwithstanding the uncandid attempts 
which, in relation to the blowpipe, I am sorry to see, are 
still persevered in, to deprive you of the credit which yoQ 
so richly deserve. 

I remain, as ever, your friend and servant, 

B. SILUMAN. 

Prof. Robert Uav, M. D. 
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Art. L — On Volcanoes and volcanic substances j with a 
particular reference to the origin of the rocks oftheflcRtz 
trap formation, by Thomas Cooper, M. D. President 
of the College of South-Carolina. 

[Read in the American Geolog:ica1 Society, Decembers, 1821. j 



Columbia, (S. C.) Nov. 1, 1821. 
pBorssseR Silliman, 

Dear Sir, — I send you my Lecture on Volcanoes and 
FliBtz trap, delfvered in my course here, this fall. I think 
the current of opinion in this country is against mine, and 
therefore the subject will probably give nse as it ought, to 
some discussion. I strongly suspect your sentiments on the 
sobject do not at all agree with mine ; so much the better : 
the more able my opponents, the sooner will truth be eli- 
cited. I shall draw out a full syllabus of my course of Lec- 
tures on Geological Mineralogy, forming the elements of 
that science for the use of my class, this winter, and shall 
probably publish it early in the summer. 

I am, Dear Sir, 

Your friend and servant, 

THOMAS COOPER, 
President S. Car, College. 

Vol. Ill No. 2. 1 
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My volcanic and flcetz trap collection consists of 

One case (about forty specimens) neighbourhood of Rome. 

One Do. Italy and Spain. 

Two Do. France. 

One Do. Germany. 

One Do. Great-Britain and Ireland. [ ' i 

One Do. The volcanic Mediterranean isles. 

One Da The volcanic African Islands, with the' 'Me «( 

Bourbon. 
One Do. The West-India Islands, and Ferro. ^ '^^i 

One Do. Miscellaneous. '^ 

One Do. Minerals imbedded in volcanic matter. 
One Do. Zeolytes of various kinds, and imbedded ^ 
One Do. Pseudo-volcanic products. I 

One Do. American floetz trap, supposed volcanic ; JfoKb* 

East of New-York. 
One Do. New-Jersey, Pennsylvania and Carolina. 

Which I mention, for the purpose of shewing that I hav« 
taken much pains in coUectmg specimens, to ascerttiinihe 
identity of origin, of volcanic ejections and the A]^lsMf 
formation. - ' T 

ON VOLCANOES AND VOLCANIC SUBSTAM ^ 

On examining the structure of the strata that cooipQ^eilif 
crust of the earth, we find manifest proofs of depQj|iti(p 
from aqueous mixture in some cases, and ejections flpo) 
igneous fusion in others. Effects may have been produced 
by the agency of magnetic polarity, or Galvanic electricity ; 
but as we cannot point out any known appearances ascribt- 
ble to these causes, we must reiect them. We can expliio 
phenomena that are doubtful, only by means of phe- 
nomena that are known : nor is it allowable in our philo* 
sophical reasonings, to take for granted the actual existence 
of any agent, from the mere possibility of its existence. A 
posse, ad esse, non valet consequential 

Hence as we are unacquainted with any geological pb#r 
nomena appertaining to the strata that form the crust ol ^ 
earth, except such as are owing to the agency of water, or 
the agency of fire, or the agency of both these causes cooh 
bined— ^we must confine ourselves in the present state pf 
our knowledge, to these, the only known sources of exph- 
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Dation that we at present possess ; all others are conjectural 
only ; without foundation in known facts. 

To enable us therefore to explain, any geological phe- 
nomenon whose cause is doubtful and obscure, we must ac- 
cumulate and review the known facts that are manifestly 
connected with water as the agent ; and also the known 
facts that are manifestly connected with fire as the agent ; 
ud:,] apply the indubitable and the probable conclusions 
which these facts a£ford us, to any case of difficulty presen- 
ted for our examination. 

There are only three ways within our knowledge in which 
water can have acted upon the stones and earth that form 
tbe.crost of the globe. 

1. By dissolving them. 

SL By suspending them. 

3. In torrents and in floods, by removing masses of rock 
from one place to another. 
It may be assumed, that 

Earth forms not quite |, and water f of the surface of the 
globe :r.|pok at any general map of the globe with this view. 

Taking the average depth of the sea, with La Place, at 
twelve miles, it will not suffice as a solvent of the primitive 
simai il^e. In travelling from Richmond to Charlottes- 
vijle in Virginia, at the foot of the south mountain with Mr. 
Viiolh^dib, a distance of seventy miles and upwards, it ap- 
|i8ic^d^tb'that gentleman and me, that we travelled over the 
ed^8 of the primitive all the way till we came to the transi- 
tidn country. We had not an opportunity of taking the an- 
gles made by the strata respectively with the horizon, but 
we can hardly be much beyond the fact in stating the low- 
est depth of the primitive there, at fiftv millb. But the 
mineral substances of which the strata ol the earth are com- 
posed, are upon the average nearly three times the weight 
<if water under equal bulks. 

Further, to make a chemical solution of the earths as 
they are usually found in combination, as aluminef in day 
shte, mica, and slate clay : Limej in carbonat, sulphat, and 
Ihiaf, of Lime : Silex in quartz, hornstone, agate, be. jBa- 

3tt9 and itrontian in their oarbonats and sulphats : Magne^ 
i, in soap stone, serpentine, knd chlorite : Zircon^ in the 
RKraeiath ^irconito, and Jargon : Glucine in the Emerald : 
Tllrta, in the Tttriolite — will require upon the average seven 
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hundred and fifty parts byweight of water to one part of the 
substances in question, ^ut the known quantity of water 
on the preceding data will be to the primitive formaiioDs in, 
absolute quantity as 18 only to 160 : whereas to diasolt^ 
them chemically would require six thousand, times the wei^ 
of water known to exist. 

Chemical solution therefore can extend but a wvy'litlk 
way, even with the aid of subterranean heat I acknOMCi^ 
these calculations are not accurate : but they aar^fiiirraJM 
on the present state of our knowledge ; and inrntekualoaiQi- 
lation, minute accuracy is not necessary to th^ catidtaeen 
deduced ; which is that the primitive crystaiixadiipoMEB^ 
constituting so large a portion of our present globa^.vi ten 
its strata have been exnosed to our view, haiva net Seen 
chemically dissolved, formed, and crystalued in dw nas 
of waters at present or at any time actually known tana* .-^ 

It may be supposed, that the oceanic waters aia kssih 
quantity now than formerly : but this supposition is entireif 
gratuitous. It may be supposed, that the solvent poweeiM' 
the water were increased by heat : this also is gaatiAoil. 
Nor does it appear certain that the silex is sepantted^Abai 
the Geyser spring in crystalized masses. Nor iadMniaqr 
evidence, however slight, that the waters of the beepa^eiar 
reached deeper than their present bed : had they-^b^kfcai 
iiolution the ancient and lowest granite, they would ibaee 
been exposed to the direct action of subterranean fires, .Aat 
burn now, and for ought we know, have never cetaaad to 
burn. I •.; 

The inferences are that the crystalized form of tbeeU 
Granite and the other crystalized primitive rocks, has ii> 
ways been, %nd is independent olany aqueous soIutiooiB 
the waters of the present ocean : and we can have no evi- 
dence of any other. 

But 2dly. The present Strata may have been modified ia 
the component • parts and in their present dispositioD, by 
having been mechanically mixed with and suspended in Che 
waters of the ocean, and from thence mechanically depeai- 
ted : and there is sufficient evidence from present ippair 
ances to induce us to believe that this has been the: caae^ 

The transition and secondary strata, bear such maiiifest 
marks of subsidence from a state of suspension in a'distorb- 
ed and turbulent aqueous fluid— ihere is throughout the 
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whole of them, such an e.artby, aspect ; such a fragmentous 
and pasty texture — and so many marks of the bottom of the 
ocean having been violently torn up, from the frequent mix- 
tun of oceanic remains in these strata, that there can be no 
reaaonable cause of doubt, as to the mode in which they 
have been forn^ed. 

•i;}Tbe-itorrents and inundations that have thus mingled the 
-^iMh'ttid the water, are fairly ascribable to convulsions in 
'ttesUAtt that support the ocean ; the effect of subterranean 
-fiiM befleath : because such convulsions have been re- 
peatedly observed as the consequence of earthquakes and 
.KiMeenoes on the coasts and in the islands of the Mediterra- 
aen,i«id elsewhere. 

riMBol all depositions of substances suspended in water, being 
Mil soft state with respect to their mass, in falling down, as- 
sume an horizontal deposition — a deposition conformable to 
ibe strata on which the soft mass is thus gradually deposit- 
ed. We see this, in the stratified rocks of the globe ; and 
this b %, known law of the deposition of dust and fragments 
from aqueous suspension. The direction of these deposi- 
•laiUibe regulated by the force and direction of the in- 
idatiea,!. which will also modify the effect of the specific 
ignmty'Sf the substances thus hurried on. A mixture of 
ffSOidi wbA pebbles with water, in an inclined trough, will 
tMffieisBtly illustrate the form and character of such depos- 

'■^1 iiSdly- Torrents washing away the adjacent soil| and ice- 
floods enveloping large masses, will nearly account for, the 
boulder stones, and other masses out of place that are so 
-fireqnendv found : such as the boulder stones on the Rhone 
Kidd's ueol. Essay, 170 — ^the boulders of Limestone at 
Keningre in Ireland, and of granite in the Ohio : the mas- 
ses out of place observed by De Luc and others in the Alps 
and on lura, probably arise from these causes. That we 
nust recur to them to account for the rock masses on the 
•ilaio land of Scotland, similar to those found on the islands 
'im ite immediate vicinity, appears from Dr. M'Culloch*s 
Blatements. But we must wait for more light ere we ob- 
taiaa aatisftctory explanation. 

-.4; Torrenia such as these, will 'account for the long and nar- 
(Tow deposits of surface blocks of Rasalt, and other trap 
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stones, that we find extending for manjr miles in length, md 
a few yards comparatively in breadth. 

Those who have witnessed the fiiU of trees in the Ameri- 
can woods by the effect of hurricaneSi extending fiftf <nrsix« 
ty miles in length, and from a quarter to half a nuie jk^ 
haps in breadth, with borders exactly defined through >dil 
whole length, will find no difficulty in applying the 'fMBe^f 
fluids acting in torrents of limited direction and limitii to 
tent For, what happens when forests are levelMLMhr'Ar- 
rents of air, happens also when rocks are hurried ob q]^ tkl 
still greater momeiftum of torrents of water. mi (lozsai 

The present observations leave it uncertain m MM(W«) 
the primitive rocks have been crystalixed. Untifc 'iwiiil 
how a granite stone can be formed by solutkm iiir'WABk9 
and subsequent crystalisation, or how by means of l^fUMoi 
solution, granite veins can shoot into and permeaie-iiMW 
rocks, we must hesitate in admitting aqueous aolation-il 
the cause : and we shall lose nothing in the mean timelf 
confessing our ignorance. • i-'" 

From the laws of action of aqueous fluids thotlaUJdnilhi, 
it will follow, that the deposits of solid matter ftoKi*«qi«5os 
solution J must be more or less crystalline ; aatt'^-fiiM 
aqueous mixture^ they must be soft, pliable atrd^ fMMJf* 
Hence, it will be impossible for mountain massfetv'WMMv 
phous, and rising into peaked or abrupt emtneaeet) 10 irif 
thus formed : for while in their soft state, they will otia^e^ 
sity fall down and subside in strata of comparatively even uA 
uniform surfaces : it is manifest you cannot form an abnipt 
peak, or a mountain-mass, out of mud. - '• 

It will follow also, that as all muddy depositions must asf> 
sume a plane and uniform surface, so far as the subjaoeal 
rock will admit of it, no abrupt mountain mass can have been 
formed by deposition from aqueous mixture : and the moon* 
tain eminences on the surrace of our globe, must be ae*^ 
counted for on some other principle. But we have no otiMT' 
principle left to account for them except the action of sub- 
terranean fire ; to which alone, if this reasoning be legiti* 
mate, we must ascribe their elevation : unless indeed we 
consider them as the waves of a fluid mass turning oa iH 
axis ; but even this supposition will account for no mountiiD 
nob, or peak, or any abrupt eminence : such a cause wodM 
produce round-backed mountains but no other. For, tbi^ 
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reasoning is conformable to matter of fact within our know- 
ledge. 

1. The floetz or horizontal strata, bear indubitable marks 
of having been deposited, from aqueous suspension. 

 fl. We know of innumerable mountain eminences owing 
to -the. indisputable action of subterranean fire: volcanic 
monKaJnt raised in continents, and islands out of the ocean : 
avd peaks of lava-basalt formed by sudden cooling. 

Beiiig; bound therefore to explain the unknown phenome- 
WK ^ ^® known, we are compelled to acquiesce in the 
reasoning here advanced. With tfaesepreliminary remarks, 
IrMDoeed to shew, that Thfi Flatz-Trap formation of the 
iHKeroerians, is of igneous origin, and comes under the head 
oC.yokaaic ejections. 

.itVQUCANOES, are natural vents in the crust of the 
awih, made by subterranean fires, to afford an exit for the 
gasaeSi vapours, and solid substances that have been ex- 
posed to the action of intense heat in the bowels of the 
earth. 

. -yokanots are actit>e, or extincU 

...Actbe. volcanoes may be considered as those which have 
IMBifeitoil conflagration and discbarce of ignited matter 
wjthia ^ Mintury of the present time. Prof. Young in a very 
imwropttf^ . article on volcanoes in Rees' Encyc. expresses 
iIm^ opiaioa that the number of active volcanoes is near one 
thouaaod. Werner reckoned them at one hundred and 
iioety three. Brieslak, after M. M. Leonhard, Kopp, and 
Gaertner in their prospectus of mineralogy in 1817, at one 
hundred and eighty-seven only : viz. fifteen in Europe, six- 
tr-two in Asia, ten in Africa, ninety-four in America, six in 
Australasia ; of which one hundred and eighty-seven, nine- 
ty five are situated on continents, and ninety-two on islands. 
3 Breis. 403. D'Aubuisson reckons up two hundred and 
five, of which one hundred and seven are on islands. But 
from Lieut Gov. Raffles' account of Java, and his remarks 
GO, the Celebes and Philippine islands to the east of Java, 
there is good reason to believe we may add to that number ; 
but we are not yet able to enumerate more from actual ob- 
aiBfvetioiu 

. The seat of volcanoes, by common consent of the latest 
nod best observers, is withm or below the oldest granite. 
2 Spahmz. trav. 164, 165, atMontemulo 3 ib. 235. Fau- 
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jas St. Fond Volcan's eteints 169. 187. Humbold. relat. 
d'un voyage I. 90, and in the transl. of his pers. narr. v. 1 p. 
238. Bpeislak. lost, de Geol. § 203. Desmarets Mem. 
Ac. Sc. 1771. Pallas's speech to the Imp. Acad. PeCersb. 
1771. Desaussure voy-aux Alpes ch. 6. § 181. Padre 
Torri. Abbe Ordinaire (Dallas's transl.) on volcanoes f, 
48. Mem. Geol. Soc. Cornwall, p. 48. BakeweU'stGed. 
72. '.!V 

Because, (o) they are frequent in primitive cotialriea, as 
Auvergne, be. Brieslak. § 203. 585. (6) they are sees to cat 
through Granite ; forcing their way upward; aa- at iUd 
Rock, F. de St. Fond Vole. et. 365 ; and index to the same 
book titles Basalt, and Granite. At Tenerifib^ 1 Hui^. 
pers. nan. 94. 23iB. £ng.. trans. Ger. de Sonlavie § 400. 
757. 759. 780, who mentions the village of Antraigues built 
on basalt which has forced up enormous masses of Granite. 
A basalt Dyke ten or twelve feet thick, cuttiDg through Ae 
chief granite mountain of Arran from bottom to top. The 
basaltic evidences to be sure are premature as yet, duC chey 
may be borne in mind, (c) Granite is thrown out wMi kva 
in numberless instances, even at Vesuvius, BrandeV Jour. 
No. 10, page 29 ; as by the Gros Mome near the ^mwm of 
Trois Rivieres mentioned by Humbold in hisperaonalNar* 
rative, V. I. p. 235, 240. (d) Many specimens b£J«vB hate 
been observed and are foimd in cabinets, enveloping, aad 
enveloped by Granite. 1 Humb. pers. nar. 236. • Gmtmie 
Sonlavie § 757, 758, 759, 780, &c. &c Dr. M*Culloch in 
No. 19, p. 29 of the Joom. of Sciences by Brande, Baaah 
veins in Granite Brande's Catalogueof Minerals of the Roy. 
Inst. 145, 165. Wacke vein in the old Granite, at Rocky 
Run, one mile from Columbia, South-Carolina, (e) Cor> 
dier has ascertained that the component parts of Lava and 
of Granite are the same, Felspar, Ampbibole, Mica, Py- 
roxene, Peridot, Titaniferous oxyd of Iron, and oligiatic, or 
oxydulated Iron. See Cordier's paper, surlessubatances dit 
en masse que entrent dans la composition des roches vol- 
caniques de tons les ages. 

Volcanoes are usually situated in the vicinity of the oeean, 
and sometimes sea water breaks into them. (Ree'a Ency. 
Volcano.) Lakes also break into them and fish are ejected 
according to Humbold Pimelodus Cyclopnm (H.) b does 
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DOt appear that any characteristic effect of Volcanoes de- 
pends on their proximity to the ocean. Breisl. § 644 et seq. 
Volcanic eruptions usually co-exist with Earthquakes. 1 
Humb. per. nar. 227. 2 lb. 226. Breisl. § 567. Bakeweirs 
Beok p. 234. 51 Phil, trans, pt. 2 p. 566 ann. 1760. 49 
|b; 1756 p. 351 to the end of the volume. Art. Volcano 
knd Eaortbquake, Rees' Encyc. 

The exit for the ejected matter is usually tlie top or sides 

"of a conical mountain, of which the top opening is the Cra- 

tvr* ' lo process of time, the craters of mountains that have 

'loUjg ceased to be active, fall in, by being undermined, or 

kff atmospheric action, and are gradually obliterated ; in 

irhicH ease the volcano becomes extinct, and the traces of 

•M^iistence rest upon the evidence of the volcanic char* 

'•otfer of the ejections in its vicinity. 

' A Tolcano in operation, gives out smoke and flame. Bibl. 
Aritao. torn 30. derived from its contact with coal strata ; 
for we know of no substances capable of combustion and of 
giving out smoke and flame from the Granite or beneath it, 
: rill W8 arrive at Wemer^s independent coal formation. 
!!' ft 18 'ilfliially accompanied by electric light ; I know not 
)frmi what source derived. 

•in'i^te^ ejections are Lava, consisting of fluid, or half fused^ 
vwmftelied minerals, or stones ignited only, and stones un- 
i>wt6d'-0f|i, irom the Granite rock below through the whole 
'^fceriea'bf formations whose edges are exposed to volcanic 
"aeiMni. What has taken place at Chaud Coulant, between 
Bmene and Fraissinet in Auvergne. 2Soulav. § 1166, must 
take place more or less in every active volcano* '* You find 
ejected spongy basalts, solid basalts, granite, calcareous 
rocks, mud lava, and confused mixtures of all kinds of mat- 
ter in the valley below : calcareous matter in Lava, in all 
degrees of vitrification, and all kinds of substances volcanic 
' mod non-volcanic mixed together. 

The Lava is glass (Obsidian) or partly fused and imper- 
fect glass as the resinites, Spalan. tr. 250. V. 3. or porcela- 
nous substance, or cinders, or rough hackly slag or scoria, or 
oolumuar basalt, or vesicular basalt, or compact basalt; with 
•stones of various kinds acted on by fire in various degrees. 
Tbe basaltic Lava, is often columnar, both in the sea, 
and in irfaces where no water could have reached ; in figu- 
rate prisms of 3, 4, 5 or 6 sides : rarely more ; generally of 
Vol. IV Jfo. 2. 2 
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5. The cause of the columnar and prismatic figure of vol- 
canic basalt is as yet undetermined. 

Basalt affords strong suspicion of its having been formed 
out of primitive, or transition Hornblende rocks : from its 
appearance — from hornblende accompanying it— from its 
analysis Lavas however, have been found by Cordief after 
mechanical examination by means of a microscope^ iobt 
composed chiefly of felspar, and black augit or pylroxene 
and oxyd of Iron. This mineral (augit^ of other ^loburs 
than black, is found occasionally in primitive strata, l»ul tiie 
black crystals of augit seem to be peculiar to Lava^ and 
characterize it. Hence, augit has been considered: as to 
igneous product of volcanic action ; a conjecture tliet d^ 
rives strength from the fact that Dr. Thomson found crystaisiof 
augit sublimed in a chimney of a house on Vesuvius that 
had been exposed to a current of Lava. Insulated ciys- 
tals of augit, are thrown out by volcanoes in prodigious 
abundance. Breisl. 675. so, near Rome and at Frescati 
crystals of Leucite are thus thrown out, from the esLtieet 
volcanoe of Mens Latialis. lb. The chemical aMtiyyb of 
Hornblende and Augit is so much alike, that I cannot bflp 
suspecting a common origin ; and that black pyroxene may 
have been formed by the igneous fusion of primitive Urap6r 
hornblende rock. The oxyd of iron in Lavas may .amount 
on the average to about 20 per cent : it is frequenUj^ titaiM- 
ferous, indicative of a primitive origin. When the Felspar 
prevails in Lavas, the fusion is comparatively more easy. 
Lavas may be considered generally as felspathic, (Trachy- 
tes) or augitic and amphibolic. Lavas are also, fibrous ob- 
sidian or pumice ; or they are earthy and lithoid ; or fria- 
ble and hard as Tufas ; or decomposed into an ocreous sub- 
stance as Puzzuolana or Tarras ; or into an earthy blackish 
argillaceous substance as the wacke of the Germans. In 
fact, Lavas will have different appearances in proportion to 
the degree of heat they have undergone — the continuance of 
the heat— and the nature of the stone itself and its relations 
to caloric. Lavas consisting of Felspar, Augit and Iron, as 
their general component parts, have been observed also as 
containing or enveloping, crystals of mica, of Hornblende, 
of Petrosilex. 

Fragments of Granite and other primitive rocks not ap- 
parently acted on by fire. 1. Spalanz. trav. 78* Crystals 
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of black augit, of Ijeucite, volcanic hornblende, nepheline, 
Meionite, sommite, Idocrase. Doubts have been entertain- 
ed whether these were pre-existent crystals, or the effect 
sod product of igneous fusion, or the effect and product of 
subsequent filtration into the cells, vesicles and cavities of 
^bt Lava containing them. See Borkowsky on Sodalite. 
Breislak found a chrystal of Augit inside a chrystal of Leu- 
«ite.' Inst. § 682. 

nrfieside these chrystals, the following have been found ac- 
oHiDpiinyiDg Lava ; Garnet, Hyacinth, Zircon, Sap- 
''jdare^^ Spinelle, Peridot, Epidot, titaniferous sidero-calcite, 
tTreniolite, Gyps, Hauyene, Zeolyte, Sodalite, Tafelspar, 
Uojmz'i Humite (Bournon.) In fact, we need not won- 
■der^at finding the minerals which accompany primi- 
'sHto' rocks, accompanying Lava also ; sometimes chang- 
ed^ sometimes unchanged. I Spalan. 78. In the vesi- 
cles or cells of Lava, the minerals commonly found, are 
Ijeudte (in Italy) Peridot, Zeolyte of various kinds, Preh- 
niiecarbonat of lime as at £tna, at Lipari, 3 Spalan. 228, 
in leeted. 7. Ed. Trans. 90. Quartz, Agate, chalcedony, 
■igreeH earth. Forming amygdaloids, toadstones and geo- 
'i4e9 $"lhe crystals *in the cells are probably infiltrated. 
'<Vi|ridu8 specimens of these, are in every cabinet of tolera- 
'<bto'Mtent. The Lavas containing crystals more or less 
ifMrffect, of Felspar, are porphyritic Lavas. Lavas contain- 
^itlg Zeolite, Prehnite, Agate Chalcedony, mentioned nouv. 
SKct. d^hist. natur. Tome 17, p. 390. Lavas cut through 
"tfi metallic veins, and rarely envelope any metalline sub- 
stance, (xalena is said to have been found in whin (Eidd 
102.) but such a case is accidental and rare, though very 
possible. Vegetable and animal remains have been found 
adhering to Lava and enclosed in it. Breisl. § 700. 1 Humb. 
Pers.Narr. 241, see the question discussed in 3 Breisl. p. 
261. I have a shell adhering to the slag of an iron furnace. 
Lavas are sometimes very extensive. Dolomique notices 
one often leagues. A stream from the north side of £tna, 
Bccording to Kecupero, extended forty miles. Lord Win- 
chelsea mentions another in 1669, fifteen miles long by 
seven broad. Pennant states the current from Hecla 
in 1784 at ninety-four miles one way and fifteen another, 
and from eighty to one hundred feet thick. The 
currents in the Isle of Bourbon produced thirty million tois- 
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es cube of Lava. Brcisl. § 669 note. Suppose for the mo- 
ment that the disputed district of Auvergne and its vicinily is 
volcanic, there are 35 | millions of prisms of coluronuand . 
figurate basalt, according to Soulaive in that district, beside .; 
amorphous basalt and cellular basalt, on the surface* TftTiJ^ 
king in the depth, he calculates the basaltic matter :«i|.twi^tiV 
thousand one. hundred and eighty-seven millioas of oiibil 
feet French. 3 Soul. 358. . / >• \6\\ 

Currents of Lava are often slow. Dolomieu oU^BfiOat. s; 
which ran but twelve thousand and five hundred £af|k !»,. ji 
two years. M. de Buch however saw one descend irpi A. V^r: .;! 
suvius, twenty three thousand feet in three hours and retfch^. 
ed the sea. In the eruption of iEtna of 1787, (-^tiia/is.MTiiij 
ty miles in circumference) the whole crater was full o^LpV '■(. 
va, which flowed over the top and filled an opening of teH-V 
thousand feet high, by six thousand feet diameter. Thcmi.i 
are several mountains of Lava round ^tna, each of them, 
larger than Vesuvius. In the eruption of iEtna of 1669, the 
Lava flowed for four months afterwards and was hot eigjbl ; 
years afterwards. Ferrara's Hist, of the eruptions Qt.^VDi^i,^' 
Journ. de Physique Mai. 1819. Some Lavas froBai4Bt9^:ul 
smoked twenty-six years. S. W. Hamilton thrust .a*fli|^.ii: 
into a mass of Lava, two leagues from the opening iii .Yt^fh ;;: 
vius, three years after it had been ejected, and the ^ck'^^t 
took fire. i . .j:. r 

Among volcanic ejections are mud Lavas, (moia.) Tb^. • r 
arc noticed by S. W. Hamilton and Spalanzani, both from . 
iEtna and Vesuvius. Menard de la George says they are 
frequent in volcanoes near the sea. 

The earthquake at Lima in 1746, was accompanied (ac- 
cording to Ulloa) by a mud eruption from Monte de la Con- 
ception at Lucanas, which covered an immense space of 
ground. According .to Humbold in 1698, the volcanoes 
of Carguarazo near Chimborazo, covered eighteen square 
leagues with mud. Such also are the eruptions of Peru 
and Quito. In 1797 the village of Pilleo was inundated 
with a mud ernplion, which when dry was combustible. 
(Humbold.) There is a mud volcano at Salsa, atMontegib- . 
bio, in the duchy of Modena ; another at Querzola ; anoth- 
er at Mendola ; and another at Sigillo in the Appennines. I 
Cadeirs trav. into Carinthia and Italy vol. ii. p. 55. A 
mud volcanic mountain atMacalonb^ in Sicily, (Dolomieu.) 
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It riected mud two hundred English feet high. Many 
small ones near Modena. They are mentioned by Pallas 
and Von Humbold. (D'Aubuisson's Geol.j Pallas notices 
one at Taman in the Crimeda which in 1794, burst out into 
flames with an ejection of bituminous mud in a current of 
about brif a mile in length. 

FliliHes from bituminous matter are common in the erup- 
tions of Vesuvius. Breisl. § 602. Humbold observed the 
sam^ in two caverns in a limestone hill at Cumana. These 
mu0t arise from the independent coal formation. Boiling 
mud 'Springs in Java. Penang Gazette Feb. 10, 1816. 

AAwihe distance to which volcanic Sections have been 
carried,' Anno. Dom. 472, according to Procopius, the ashes 
of Vhbi^u^us were wafted as far as Constantinople, two hun- 
dred fifty leagues : this requires stronger evidence. In Asia 
and America, they are said to have been carried one hun- 
dred leagues : this also I have no precise authority to es- 
tablish, in 1794, Calabria was covered with a thick cloud 
of ashes, fifty leagues distance from the volcano. They have 
been o^ainly wafted from Hecla to Glaumba, one hundred 
tbirtj* nifles. In 1812, from St. Vincents to Barbadoes, 
fiftj^mile^, when a white handkerchief could not be seen at 
six ilich^s -distance. According to the Abbe Ordinaire, the 
asbfJI^IrofeB'lbe eruption of Vesuvius in 1794, passed Taren- 
to and ptranto, and were lost in the Mediterranean, four 
hundflid miles from Vesuvius, p. 128 of Hist, of Vole. Stones 
of many tons weight have been thrown out of ^tna and Vesu- 
vius to tbe distance of a quarter of a mile. 

Earthquakes and volcanic eruptions are concomitant. 
Tbe earthquake at Lima in 1746, was accompanied with a 
mud eruption from Monte de la Conception, at Lucanas, 
which covered an immense space of ground ; as before no- 
ticed from Don Ulloa. The earthquake at Lima, Nov. 1, 
11 55 J may be said to have extended throughout most of 
the habitable globe. See tbe numerous accounts that fill up 
the volnme of the Philosophical transactions for the year 
* succeeding, and 1 Humb. per. narr. 227, and tbe facts col- 
lected by Dr. Ejdd, Geol. Es. 249. It took nine days to 
travel to North-America : it was felt at Philadelphia, New- 
York and Boston. At the latter place four hours after the 
shock at Philadelphia. Flames broke out at Scituate, a- 
bout thirty miles south of Boston. After the earthquake 
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at Lisbon, Europe, Africa and America, were for some 
time repeatedly agitated by subterranean explosions* ^toa, 
which had been in a state of profound repose for eighty 
years, broke out with great activity. In 1812, the eartl^ 
quake of the Caraccas, was followed by the volcanic dfiip- 
tion of St. Vincents, before mentioned, in thirty-4r^ ^i^ 
Humb. per. narr. ii. 226. i'«*' -i 1 

Many clear and indubitable volcanoes once iti'ilotiofrWl^ 
extinct. There are eleven in Rome and the CftfiAM|;iit Iff 
Rome, according to Dr. Sicklu's topographical viewioffhil 
district, viz. solfaterra. Lake Gabinus, Regillus, Alfcitmis^'Ni^ 
morensis, near to Ariccia, Juterna, Castello 6andotfo,]Mttt^ 
San Juliano, Baccono, Brecciano, Lago Morte^' AotiMil 
Breislak counted thirty-five extinct volcanoes in Ibe ime^ 
of five or six leas^ues by two leagues, about Napiesi'xke 
Lava appears to be from one hundred to one hundred Gllf 
feet deep, as appears in digging wells ; in which esse'' the 
workmen have to dig that depth before they come tolhe 
newest or most recent Lava. Rocca di papa two chouslBd 
six hundred feet high is volcanic, so are the bills^aitollt 
Frescati and Albano. There is'a space of near CihtihtMAKll 
square leagues about Rome, covered with LaVft of vtHous 
kinds. The ancient volcanoes of Sicily, extend >ftblWj6^i^ 
Paclino to ^tna, and are covered 6y, and ^kmfae*4$U^ 
shell Limestone: hence they were subroarinoi '^^b'^ 
same purpose Mr. Leckie in Bakewell 216, 2d Ed;^'^TIA 
alternation of submarine volcanic ejections with IteaJe oHi tf e ^f 
marine origin is noticed by our own mineralogist Mr. W. 
M'Clure, in his account of the West-India Islands : tbeftcfs 
are so curious, that I shall copy them from the trans, of dw 
Philadelphia Academy of Sciences, p. 142 at seq. 

Dominica. A bed of coral or Madrepore Linrestone with 
shells, lies horizontally on a bed of cinders, about two or 
three hundred feet above the level of the seas at Rousseaa, 
and is covered by cinders to a considerable height. 

St. Christophers, p. 147. Brimstone hill is a stratifi^ 
tion of Madrepore limestone with shells, at an angle otntf- 
wards of 50° from the horizon, reposing on a bed of Tdteis- 
ic cinders, and partly covered by volcanic irrupdon!^ mt- 
king a fine specimen of the alternation of the Neptunian mri 
volcanic formations, which for aught we know, may be re- 
peated twenty or thirty times in the foundation of these 
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islands ; as every current of lava that runs into the sea, in 
liable to be covered with corals madropores, be. and again 
covered with Lava, until it comes above the surface of the 

«ea. 

*rSi, EuMtaiia lb. on the South East side of the large hill 
towards St. Christopher, there is a stratification of madre- 
pore Limestone alternating with beds of shells similar to 
f)i#4f^jfpiind at present in the sea. The whole of this ma- 
HJiMlideDO^ition dips to the South West at an angle of up- 
, IRIirllft ^ 45^ from the horizon, resting upon abed ofcin- 
^ jjniBTTj.fiiJ) of pumice and other volcanic rocks ; and is imme- 
I ,(iiMify covered by a bed of Madrepores, sand and cinders 
jnk^odtogether with blocks of volcanic rocks, so dissemina- 

1 49d ;that there can be no doubt of the volcanic origin of the 
4l|ll^taQce above and below the madrepore rock, which may 
Irilkfiom five to six hundred yards thick. 

.^l^8itbu• p. 148. The madrepore and coral rocks mixed 
jfith shells, partly similar to those at present found in the 
. |p#a, alt^male with the cinders and other volcanic rocks, 
^ jfvefleotiug nuch the appearance of the whole having been 
H BB^ctfldiffom the bottom of the ocean. 
^ autJH^^^^oIudes, that all these islands were probably thrown 
^ 4M!:fKW.A6i bottom of the ocean, and that the seat of com- 
' ,lMMioii'>wa» in the primitive, because the transition formed 
I ^hptisfemdff of the Eastern group. Great attention is due to 

* {jAWopipiOQS of this very experienced Geologist. That 
Z^ IIUwmIs should be thus raised is so common that without 

2 . WyilgiDg lo those of the Eastern Archipelago, we may refer 
' ^ the eleven mentioned by Pliny, to the following noticed 

•by Forber 127. Ischia, Nistia, Santorini : Monte Nuovo, 

* Monte Gauro or Barbaro, Monte di Camaldoni, St. Elmo, 
Capo di ChinOi Pizzo-Falcone, (the ancient Echia,) lb. 

, Attempts have been made to ascertain the ages of different 

~ ffolcanic eruptions, from the quantity of soil formed upon 

them; but this is manifestly an inaccurate mode ofcompu- 

^. tutioPf owing to the very different states of fusion in which 

I .Jt^yashave been ejected, and the different kinds of stones 

I 4if.ivl)icb they are composed. Count Borch has observed 

^tlNit IQ Qecember, 1776, the Lava of Minst poured out in 

f|157, bad a coating of twelve inches of earth. 1 Spal. tr. 
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One of 1329 had a coating of 8 inches. 

One of 1669 - . . l 

One of 1766 - - - none. 

In Italy, they are of opinion that the Cactus opuntk is 
better fitted than any other vegetable, to reduce the surfiice 
of Lava to earth. ■> ••:- 

Lavas are either submarine, or terraneous. Wh^p^ibej 
repose on, and alternate with strata, manifestly 'i>f'*9itrihie 
origin, they may be considered as submarine. ^^^Voica- 
noes that elevate islands — those that alternate wMWi^^ 
pore strata as in the West-India islands. The 8tt4Bitdf'«(;Jihe 
base of iEtna consisting of Limestone with sh^l^^^iJi^a, 
then Limestone, and Lava are doubtless submariiiB')^^ fidf^iie 
shell limestone on Lava must be a marine deposit. " ''' ^ * 

Other Lavas bear marks of being poured out origMly 
on dry land, provided floetz basalt should prove ta lle'Lata ; 
as the hillof Meisner, so Ger. de Soulavie says, be feond 
wood cut with an axe, under a mass of Lava (BiistK) at 
Butaressa in Auvergne. The same kind of occiliteik^; is 
noted by M. Cocquebert at Meisner, where tlifiBiytlt 
three hundred feet thick covers a stratum of ctlitl^ and 
bituminous wood in some places sixty or nine^ fiifo^|h. 
Some of it cut in lengths with the marks of tbe'At^dd the 
Saw. Joum. des Mines No. 22. Breislak. ^ TOtVI^'^^^ 

Saulavie says, that in upper Vivarais none of tlf^ Ifkilca- 
noes were submarine, but lower down there are iiiiMt9of 
the action of waves and the craters are obliterated. 3 8^1. 
353. A line of craters in that part of France, tnaced- for 
sixty miles. 

The streams of Lava, fill up valleys and hollows. 

They are not conformable to the surface over which tber 
flow, longer than this fusion continues. They accumuhite 
in thick and deep incumbent masses, frequently from sod- 
den congelation, exhibiting peaked eminences, like the ice 
concealed in our great rivers. 

They break through from below, and they cover from 
above, every stratum of rocks without discrimination, Aat 
they happen to come into contact with. They producefte 
effects and marks of. fire on the substances contiguoas' to 
them. 

The great mass of Lava streams consists of Ba^i ; 
amorphous, tabular, columnar and figurate, compact, po* 
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rouS| porpbyritic or aroygdaloidal. This is accompanied 

by stones fused, half fused, ignited, beated, or warmed, 

acted on by fire so as to affect their appearance, or not so, 

.according to tbe degree and continuance of tbe heat, and 

s'lllie nature of tbe stones thus acted on. This statement re- 

qoires no proof to persons accustomed to look at volcanic 

^5lMlSK)W'^Nr even cabinet specimens of well selected volca« 

driliirj»r#4uctions. 

^'y^MHifikete characters^ belong to the Basalt of France and 
•o^Qhiriliiniyf and to the whin and toad stone of Great-Britain. 
aiflThejI^jilleloog to no other class of rocks. £ very known 
,B ftoartir that Lava possesses, is possessed, also in like man- 
•tiWW ^od under like circumstances, by the newest JUetz trap 
of Werner. Werner himself was aware of it, for when on a 
yinllit W Paris a few years before his death, be was invited, 
;' jmdvr§^d to pay a visit to Auvergne, be steadilv declined it. 
i». JBa IukI already put the detached masses of Saxon Basalt 
I,, mflo hif Neptunian formations, finding them to repose upon, 
jr and-^^jAtemate with rocks decidedly of Neptunian origin. 
;I<;H#jq|(|^them, rocks of the newest floetz trap formation. 
biu. Af i pfiP ^ because they were found covering the alluvial, 
rftlMl;^ 9Mt recent of his secondary formations. 
9ffi [J^liBt^^hecsLUsej covering the floetz or horizontal rocks, 

iIm^ appeared to belong to that series. 
-r.2l^#V^f f^om the hornblende character so observable in 
!u1SMIik» He does not seem to have distinguished between 
u4Mgit and Hornblende, as being decisive of the character of 
, igiieous rocks. 

The rocks usually ranked as floetz trap, by the Weme- 
rians, are Basalt, Porphyry, AmygdoJoid, Greenstone, 
Pkchstone, Obsidian and rumice. It is hardly necessary 
at the present day, to prove that the three last of these rocks 
are igneous in their origin. I shall take it as conceded that 
tbev are so. 

I proceed then to shew, 

1» That the columnar, prismatic, figurate basalt, socom- 
, aK>D- among these disputed rocks, is common abo among 
c^i^lha.beat kiu>WB active volcanoes, which abound in basalt of 
- attrkinds. 

2. That Basalt leaves decided marks of fire on tbe sub- 
contiguous to it. 
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3. That it passes into and is accompanied by porphyries 
and aroygdaioids like Lava. 

4. That the other characteristics of Lava, belong also 
and in equal degree to Basalt. 

As to the first, ^tna is a porphyritic mouDtun sur- 
mounted by columnar basalt. 1 numb. per. narr. 227 note; 
Prismatic columnar basalt forms the base of MtofLt hh 
found in compact lava on the sides of iEtDa. TUertk^ 
called the Cyclops opposite Catania, consist of ediaqunr 
basalt. This is common also at La Frezza, at MonUi ¥ir 
noches, at Monte La Motta, Santa Anastasia, on the -Mi^ 
nence at the town of Acireale, and below La ScftfaL' Swp^ 
lanzani. Ferber. All these are Sicilian and Vesurhua hi^ 
salts. 

Spalanzani found pentagqnal columnar Lava in thg'cm- 
ter of Volcano, one of the Lipari Isles. 3 Spal. tr. 195. 
Much columnar basalt formed of Lava at its entrtneeiafc 
the sea in the Eolian Isles, £tna, and Iscbia, aocordng to 
Dolomieu, ib. p. 202. Prismatic basalt from Catania to 
Castello di Saci, ib. At Felicuda ib. p. 202. Obierved 
also by Colonel Imrie. Figurate basalt at the sufno^ of 
£tna, even within the inside base of the crater, ih. '20^. 
Much figurate, columnar basalt at Monte Rosso dei^cH^ 
by Sir I. Strange 65 Phil, trans, see also 3 Spal. trt SB2, 
315. Gioeni says he has frequently found polyhed^ous 
basalt in the artificial excavations of ^tna on the sides of it 
3 Sp. tr. p. 208. Presque habituelle dans les pays volca- 
niques. 1 Brogn. Min. 472. Basaltic prisms for a great 
extent on a bed of volcanic ashes and pumice at Bolzeoa 
and Ronca. Ferber's tr. 238. 

^ Much columnar basalt on Montesomma, adjoinine Vesu- 
vius, according to Lord Winchelsea. The basalt of Monte 
Somma, not to be distinguished from that of County An- 
trim. 3 Geo. tr. 233. 

Sir W. Hamilton in his letters on the volcanoes of Italy, 
p. 257, mentions the columnar Lava that flowed from Vesu- 
vius in 1632. He compares the prismatic columns at Ca- 
lastro, to those of Bolsena, and the Giants Causeway. Pris- 
matic basalt found at the foot of Vesuvius itself, Brongniart 
art. Basalt, Nouv. Diet, de I'hist. naturelle. On the same 
authority they are found in the Vincentin, and in many of 
the isles of the Greek Archipelago. The face of Monte 
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Somma (an ejection of Vesuvius,) is exactly like the clifTs 
of Antrim, from Bengore bead, to the river 6ush. 1 Geol. 
trans. 234. The Paduan, (Euganean,) and Vincentin hills, 
and the Varonese Lava hills, such as Mont St. Luca, Mount 
Rose, Monte di Diavolo, Ronca, are columnar in whole or 
in part; and so is Radicofani. Ferber. tr. p. 61, 63, 230, 
241, 148. In this he is corroborated by Desroarets, and 
b7,$ir John Strange in his paper on the columnar basalt of 
tb^ Venetian state. 65. Ph. tr. for 1775, part I. 
, Von Buch having examined the current of Lava, from 
Vesuvius in 1794, declares it impossible to be distinguished 
from the Basalts of Bohemia, Silesia, Hesse, and Saxony. 
Brei^lak, ^ 688. This Lava, is exacdy like that of i£tna 
and the Eolian Isles; ofHeclaand Teneriffe. lb. §689. 
So says Raspe, Ferb. tr. 61. 

Columnar basalt common in Iceland, according to Dr. 
Henderson's trav. in that country. Dr. Geo. M%enzie 
says that the cavernous Lava of Iceland abounds in colum- 
nar bs^t. 

Tbfi ^uptiona of Teneriffe in 1794 and 1797, were Ob- 
sidjajgLapd Basalt. Cordier and Humbold found columnar 
basalt j4entiful at Teneriffe. So did Mr. Henry Bennet at 
jy^^ira* 1* Geol. Transac. 

«. ji{. Boiy de St. Vincent, found the ground strewed to a 
gce^it extent with columnar Lava (basaltic prisms) very 
re^ilar, at the Isle of Bourbon. 

The accompanyments of Basalt of disputed origin, are 
the same as those of Lava. Thus at Murol in Auvergne, 
we find sooriae, cinders and puzzuolana above ; next com- 
pact basalt not to be distinguished from compact Lava ; 
then figurate, columnar, prismatic basalt of a fine grain, 
very compact fifty or sixty feet high ; then tabular Basalt^ 
then sbistose Basalt. Breisl. {) 693. 

Like Lavas, tbey cut through without enclosing any me- 
tallic substances. It is said that Galena has been found en- 
veloped in Basalt, which may well be the case, but this is 
anomalous and accidental, just as vegetable and animal re* 
mains may be found adhering to any slag that meets them in 
its way* 

.. I proceed next to shew that Basalt like Lava, exbibiu 
marlU of igneous origin, by its effect on the substances it 
encounters. 
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BoialU bum contiguous substances. M* Voigbt in his 
mineralogicai journey to the mountains of Hesse, says that 
between the coal and basalt is a thin argillaceous layer ; bai 
the coal has manifestly been acted on by the beat of tbe m*r. 
cumbent Lava. Breisl. {) 703. Sand stone acted -on hfu 
and converted into Jasper for ten feet, by perf«dingf>aii 
superincumbent basalt just like that of the iron suffaDeiki3: 
Haussman. lb. § 704. Same phenomena observed? fibfai A 
agillaceous stratum, by Messrs. Conybeare and Tim HiiiJ 
lb. Also by M. Hoff near Suhl: and by Prof. Playidriftjq 
Salisbury Craig. The same circumstance oboervedsiioiby'J' 
Whitehurst in relation to the Derbyshire Toadatow-yBBftii^ 
Theo. of the Earth, 197, 198* The same obsenratioofflif m 
Brande as to the coal at Fairhead. Cat. of the Mia* bf^Ac^t - 
Roy. Inst. p. 184, 18S. ' i ;.>.: 

Basalt bqming coal and also contiguous limestone, 4 €Ui *'^' 
trans. 102« See also to tbe same purpose, 3 GeoL tiaiBr ' 
99, 201, 205, 213, 257. Sandstone converted by Basak . 
into Hornstone and black shist into black lydian atoseb Ik-' 
To the same purpose Brando's Catalogue, p. 171, 179yl84k.iV 

Hard chalk converted into granular marble for upwards {*" 
often feet. 3 Geol.tr. 172. So, of Lias LimestbM^-Jli 
213. Coal deprived of its bitumen and charred threiq^ i i; 
layer of interposed sandstone. lb. 257. Limestooeiolnrsvriq 
tallized by tbe Cleaveland Dyke. Bakevell, p. 27fb>.r Tlii;«r< 
same effect produced artificially by Sir James HaU : 'SdpuL^ 
tr. V. 6. 

The basalt dyke on the Yorkshire coast, forty feet itkkf 
running sixty or seventy miles on the surface from Cockfidd, 
fell in the County of Durham, to the river Tees, near Prea* 
ton, Lancashire. Then entering Cleaveland in Yorkshire, 
is traced to the coast where h is lost about Blea Hill, near 
the upper end of Harewood Dale. It rises perpendicular^ 
]y to the strata.' It is found in oblong blocks or masses 
parallel to one another lying in the vein. The fracture is 
rough, granular, of a blue colour, containing shining crjrs- 
tals. The seam ef coal in Durham, where the dyke earn 
it for some feet distance, is turned into a sooty substance^ * 
which becomes a cinder, as the distance from the wbia* 
stone, (Basalt,) increases, until at fifty yards it assumes the 
appearance of coal, 214 Tillock's Mag. for March, 1618. 
Greenstone, deprives contiguous coal of its bitumen, even 
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through a layer ofsandstODe three feet thick at Birch hill 
Colliery in Staffordshire. 3 Geo. trans. 257. 

At Tividale, the coal is completely charred under the 
Rowley Rag, which there, (Tiviotdale near Derby, Shrop- 
shhre,) is thirty-five feet thick. 

Ib the third place, I have to shew that Basalt like Lava, 
gradaattta- into, and is accompanied by Porphyries and 
Amjgdaloids. 

I have already observed after Humbold, that iEtna is a 
poiyhyrhic rock, surmounted by columnar basalt. I know 
the^ ambiguity that attends the name Porphyry : but I trust 
tbatfliy geological reader will acknowledge, that porphy- 
ritieilcvB, and floetz trap porphyries are in general suffi- 
cieatiy^ distinct from primitive trap porphyries. Iflsawa 
porphyritic stone crystallized throughout, I should refer it 
to lae primitive porphyries ; but the confused and rounded 
specka that porpnyrize a basaltic or volcanic stone, are easi- 
ly raoognisBed. The volcanic and basaltic porphyries are 
too similar to each other, and too dissimilar to primitive por- 
pbyrito, to occasion frequent mistakes to an experienced 

H4nc»:tbe porphyries concerning which I speak, so far 
as I ctavtcoUect from the authorities, shall be basaltic por- 
phyn^'onlir. I have well considered Humbold 's fourfold 
dmdiin oCPorphyries ; his second class alternates with ba- 
Btlti^fiikh atone and obsidian ; bis third class includes the 
amygdaloids of Oberstein, which I should certainly ascribe 
to vidlcmnie origin ; and his fourth class consists of the floetz 
trap porphyries now under consideration. 

Porphyries of this class, alternate with decidedly volca- 
nic products in volcanic districts, even according to Jame- 
son. 3 Geognos. 192, and Humbold says it forms the sum- 
mit of many of the volcanic mountains of the Andes. 
iPenuNarr. 115--218. 

Porphyry and Amygdaloid accompany basalt. 5 GeoL 
trans, part 1, p. 277. 

Basalt passing into greenstone, and porphyry slate. Kidd. 
136. 

The general range of the Andes, which are fifty volcanic 
according to Humbold, granite, gneiss, mica slate, and clay 
slate ; but these are seen surmounted by porphyry. Bake- 
well's Geo. 65. 
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Clinkstone passing into trap porphyry in Sky. 3 Geo), 
trans. GG. Basalt passing into porphyry. lb. SO, 189,19], 
192. 

Pornhyritic volcanic mountains, noticed by M. Arduim 
in the Vincentin territory ; at Bresciano, and atBergaoie^- 
co. They repose on slate. Ferb. tr. 37. PorphyrUic vpi- 
canic hills between Walshonickel and Newmack. tl^ Silfi^ 
They continue toBrandsol, and split into prismaticv^od.fifl^ 
lumnar forms. lb. 

The porphyry called Serpentino, verde ahtico, £|jOUid.iii 
large blocks near Ostia, where the Egyptian ships used lO 
unload, contains cells filled with agate. lb. 22£. . ;^. i 

Trappean porphyries intimately connected with volc^ 
productions. 1 Uumb. pers. narr. 94, 212. CliakstpoiK. 
porphyry covers the basalt of the Bohemian volcanic mmue 
tains. lb. 211. Amygdaloid covers the basalt, at La lNi»- 
ta di Nager at Teneriffe. lb. 214. The Lava in the pUn 
of Retama at Tenerifie, very similar to the resinite poiphj- 
ry of Tribrick in Saxony. lb. 215. The porous baaakof 
the Island of Gratiosa, passes into Amygdaloid or Mand^ 
stein, according to Humb. I. 91. 

Pitchstone Lavas, near Tcols and Bajamonte. 3 SpaL 
tr. 250,251. 

Porphyry with agate opal. Brande's Catal. p. 171,. 179p 

As to the Amygdaloids of this formation, we can iflr 
count for their cells and pores, only as we account for |he 
cells and pores of Lava and other igneous stones ; and for 
the agates, quartz, carbonate of lime, prehnite and seolyte 
found in them, as we account for the same substances found 
under like circumstances : in volcanic amygdaloids : for io 
no case can we legitimately reason to a disputed subject, 
but from what we know of similar circumstances undisputed* 

Hence then it appears, that the Porphyries, the Green- 
stones, the Amygdaloids and the Pitchstones, are equaDf 
common to known volcanic formations, and to the rods 
now considered. For a further consideration of the geoe* 
ral fact, and of the reasoning here adopted, I refer to Dr. 
McCuIJoch's paper on the Granite of Aberdeenshire, in Na 
19 of Brande^s Journal. 

I have next to shew that the other acknowledged cbanc* 
ters of Lava, belong in an equal degree to the Basalt of the 
Floetz trap formation. 
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And first, let us describe basalt ; wherein, I profess to 
give the most usual discriminating characters of this Rock, 
and I offer it, as equally true of the basalt of acknowledged 
volcanic origin, and of the basalt of disputed origin ; and 
so submit it to the niineralogical reader. In fact, as Brong- 
niarty (who in 1807, was a vulcanist,) says, it is difficult to 
estpiain la presence presque habituelle des Basaltes prisma- 
teques, dans les pays evidemment volcaniques. M in. v. i, p. 
472. 

Basal^ whenever found as a Lava, or as a member of the 
flcBtz trap formation, is a compound stone of sp. gr. from 
2,85 to 3. When exposed to the air, generally covered 
with an ochry crust on the outside. Withinside, it is of a 
blackish brown, a greyish or a greenish black according to 
the predominance of felspar in its mixture with the horn- 
blende or augit, that constitute with oxyd of iron, the re- 
maining bulk of the stone. When polished and melted it 
assumes a bluish aspect. 

It is sometimes porphyritic with crystals, or with ob- 
tuse, oblong, or rounded grains of felspar. It is sometimes 
stellated, as the Abbe Fortis found it in the Vincentin. It 
id very often amygdaloidal, (as the same observer remarks,) 
with carbonat of lime, as at Castagnamoro ; and as the 
toad-'Stone of England and Scotland often is, and as the ba- 
salt iof mount Holyoke in Massachusetts is. It is thus found 
at iEtna, at Lipari. 3 Spal. tr. 228. In Iceland, 7 Edin. 
trans. 90. At Monte Somma. Breisl. (^ 707. 

It is often granular : but the component parts are some- 
times so intermixed as to appear homogeneous ; at other 
times the component parts are distinguishable by the naked 
eye. When viewed steadily through a good magnifying 
glass, the black portion appears in small dull, irregular, 
short crystals, whose angles are generally obliterated, 
They are not flat and shining like the crystals of augit or 
even of hornblende. The white part of the grey and black- 
ish varieties is felspar, often petrosiliceous in its aspect. 
When broken into minute fragments, (not dust,) according 
to Cordier's directions, the character of the component 
parts is much more apparent through the microscope. 

The fracture of the compact varieties tends to conchoi- ' 
dal ; with an approach to radiation, especially in the grey 
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black, and blackish varieties, where the hammer has struck 
it The aspect when bruised b white and dusty. 

The compact fine grained variety is hard and very tough; 
hence it is used for the gudgeons of milb to run it; beanog 
a fine polish. But it is often porous and hackly tb tha 
touch, as well as smooth and compact. Crenerally it gkres 
fire with steel ; a property attributable to die accMMdtal 
presence of silex, or to the indurating effect of fireJ^ Oeiie- 
rally also it acts on the needle ; it is something polar^ but 
these properties depend much on the quantity aii<l sttM of 
the iron contained in it, and vary in difierent qp^ekieos 
and often in the same specimen. The iron is osugHy in the 
state of a black oxyd within, and yellow oxyd without^ ■- 

It is fusible before the blow-pipe ; more easily ia*' ^bo- 
portion to the felspar it contains. In a glass fumact^ itiaiis 
into a greenish or greenish black, bottle glass, adheriof; 
with some difficulty to the glass blowers' rod : the cdkMnr of 
the glass is lighter in proportion to the febpar contained in 
the stone. 

It is not acted on by acids. , 

Basalt is always massive, sometimes stratified^-' The 
masses assume different forms : sometimes they fiornrlagh 
and rugged peaks : often they are prismatic and^cehHsaar, 
with four or five sides ; less frequendy with three ortix, 
seven or eight : occasionally but very rarely wiliir nine. 
This figurate basalt, as it is often called, has the extMul 
appearance of crystallization ; but the sides are not of aoy 
determinate number ; the angles have no regularity in their 
dimensions ; the inside of the stone has no distinct ciyaCil- 
lization in the mass ; no nucleus or primitive crystal can 
be traced by means of any natural joint or fracture. Henoe, 
the form of the prismatic figurate or columnar basalt, has 
been ascribed to the contraction that takes place oo cooling, 
in a heated or in drying, in a moist mass. 

There are also shistose (feuiUetfe Fauj. St. Food. 156) 
tabular, and globular basalts ; it is found also concealric- 
lamellar. The two last varieties approach so modi to 
crystaUization, that the arguments of M. Patrin, who as- 
cribes the columnar form to this property are diffieult to 
be refuted, though not generally adopted. The expefi- 
ments of Mr. Gregory Watt, shew, that fused basalt aoine- 
times crystallizes in spheroidal masses } and that figorate 
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: or prismatic basalt may be and actually is formed^ when 
these masses press against each other : hence, the question 
. tj^f. the crystaUizaiion of columnar basalt, is not in my mind 
gnMlttr settled. Phil, trans. 1804, p. 279. 
erfj Ab^^U is found, sometimes in plains and in some mea- 
€.9^lg9r ^eformable to the supporting stratum — sometimes 
lBtfi8fllS)«p vallies — sometimes incompact amorphous, uncon- 
•9Si0^^bi9. masses — sometinies in figurate and columnar 
ladkitMMa sometimes breaking through the hardest rocks in 
lojlillKs ^id forming peaked hills and knobs— sometimes for- 
BflMJSeilflHie' stratum from below; as at Antraigues in Au- 
9ilS^ttl^fetWliich is built on curved basalt that supports enor- 
flKHtaotfiasses of gradite, 2 Soul. ^ 716. Sometimes in 
-oJDykiss^Maching to great distances and of unknown depths, 
>nimrupliog and displacingthe strata through which the dyke 
sniMi i^iolently broken. The great coal Dyke of the North 
n ^JBodaod of this kind extends from sea to sea. (White- 
i< hurstrBakewelL) These Dykes burn, char, fuse, or indu- 
rate all contiguous substances, and break through and dislo- 
cate all metallic veins, as we have already seen. 
^fll Vdfgfliiriiie organic remains (Humbold,) and animal also, 
lj(i(BffUgiiaUiUi, Dr. Richardson,) have occasionally, though 
ismeif dbeen found in Basalt, adhering to, or enveloped in 
zitttr>W)lias charred wood« 

sain ^KliiBfe organic remains are not found in the prismatic or 
ufiglMmte^ and only in the tabular Basalt, which has met with 
[aiAemin its course. I have a shell imbedded'in the fused 
iailag of an iron furnace. Metallic substances, excepting 
LfiiroD* and titaniferous iron, are rarely found in Basalt, 
ir Columnar basalt has been found with water in its cells : 
perhaps owing to steam, that not escaping, has cooled into 
r. water. Jamieson's Geognosy, 1808, p. 186, and 3 Sou- 
^ la vie {) 1 402. 

Basalt hills are much subject to rents and Gssures ; and 
Ooire often found with fragments of all shapes and sizes at 
3X'linlxittom and sides; assuming a breccious structure ; and 
it oemented to the subjacent rock as at La Spisso, Reconro, 
BfitflnvFerber Trav. 

t 7?::Bbnlts are frequently found covering, passing into, and 

ti ^fomeoted withgraniticandporphyritic rocks, which Werner 

'»ri€ndls Wacke, Grunstein and Porphyritic shist, so that it is 

frequeotlT impossible to mark the line of distinction between 
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these rocks and the basalt connected with cbem. Dolomieu 
remarks the same, as to the basalt and greenstone oi 
Egypt : some very important observations to the same pur* 
pose have lately been made by Dr. M'Culloch io his paper 
on the granite of Aberdeenshire. The vulcanists say, these 
are not different formations, but one connected and cda* 
tinued series of ejections, under different degrees of b«itt 
operating on them ; and they apply this reasoning to Ae 
sienitic granite of Christiana, observed by Von Bticb 
and Haussman : Cellular, or vesicular basalt, often incloses 
in its cells, peridot, carbonat of lime, Zeolytes ofTarioas 
kinds, prehnites, green earth, Ssc. In the large cells of 
Geodes (as at Oberstein) we find Agate, Chalcedony, 
Quartz. The cells are sometimes round, and sometinies 
elongated in one direction. 

Until lately, on the suggestion of M. Cordier, the pres- 
ence of Augit has not been particularly noticed in basalts ; 
which are sometimes augitic, and sometimes amphibolic; 
but within my own experience more commonly indeterari- 
nate. Observers with good eyes and a good microscope, 
breaking the basalt into minute fragments, but not into dust, 
may often determine this very important point. 

Analysis of basalt. Bergman. Klapr. Keaoedy. 

Silex . - 50 . 

Alumina - 15 - 

Lime - - 8 - 

Magnesia - 2 - 

• Oxyd of iron - 25 - 

Soda 

Ox. Manganese 

Mur. acid - - - 

Water 
Loss 



44 50 


- 


46 


16 75 


. 


16 


9 50 


- 


9 


2 25 


- 





20 


- 


16 


2 60 


. 


4 


12 


• 




5 


- 


1 


2 


• 


5 


2 23 

• 


- 


8 



100 100 100 



The varieties thus analyzed appear to be of the Ficetz 
trap formation. 
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Analysis of 


common 


Hornblende. 


Augit (Frascati.) 


Silex 


. 


42 


48 


Aluinine 


- 


12 


5 


Ttfime 


- 


11 


24 


JMagoesia 


- 


2 25 


8 75 


• Oxyd of Iron 


- 


30 


12 


tjlfon^nese 


- 


25 


1 


.;r Water 


- 


75 




f fTrnice of potash 


- 







**". 



-iw The black basalts wherein either hornblende or augit 

i^Mtominates, do not decompose by the action of air and 
inoisliire so easily as the greyish trachytic varieties which 

-•contain more felspar. The olivine or peridot of the cellu- 
lar basalt, also decomposes easily into an ochreous pow- 
der. By long exposure, all kinds of basalt gradually de- 
compose into a yellowish fertile soil. Terras or Puzzuolana 
is generally regarded as decomposed Lava, or decomposed 
tmsall, containing much iron : and argillaceous iron ores 
have been found of equal value for like purposes. 

• Basalt Lavas, and Basalt floetz trap, moreover agree in 
other particulars, noticed by M. Conybeare, 3 Geol. trans. 
208. The newest formations are the lowest — the least ele- 

"^ated 'among the strata: they occupy vallies, plains, the 
ff^X of mountains : but Lavas, and floetz-trap porphyries 
And basalts are found covering high mountains as in Saxony 
and other parts of Germany, and in South-America. 

Among the decided volcanic formations, the least an- 
cient, are the least elevated ; but the floetztrap surmounts 
all others. Of all other formations, the degree of consoli- 
dation decreases, as they- are of later prigin : thus the most 
crystalline are the primitive: next come the transition 
which are sub-crystalline ; then the compact, coarse, and 
earthy : while in the flcetz trap, even 'where it rests on 
chalk, the crystalline character of the older rocks often ap- 
pears. 

Whin-Dykes which belong to the floetz trap basalt, and 
amygdaloid, differ from all other mineral veins, by travers- 
ing all rocks indifferently as Lava does ; while other mine- 
ral veins are associated with particular rocks. 
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No difference in appearance can be pointed out between 
the basalts of Saxony and Lavas, as has been before ob- 
served. 

No difference has been shewn in the chemical, or in the 
mechanical characters of basaltic Lava, and basaltic fl(ttz 
trap. 

Cordier's paper on the substances that compose tbe-oius 
of volcanic rocks of all ages, has shewn that augit,, tjioin* 
blende, felspar, and titaniferous iron ore, are the compo- 
nent parts equally of floetz trap and of Lava-basalt. Jouin. 
de Phys- Tom. 63. 

The more the flcetz trap regions are examined, tbe.moiie 
decided marks of former craters are discovered. Until tbe • 
numerous craters in and about Rome were discovered^ tbb 
volcanic region would have passed for a country covered by 
floetz trap ; just as Auvergne yet is, notwithstandiDg the 
numerous craters of extinct volcanoes, traced and noticed 
by Soulavie and others. 

It is impossible to account for the pores in basalt, but from 
the violent extrication of air, or steam while in a. spift or 
fluid state, as we do for the pores in Lava : or for the^aihp^ 
nat of Lime, prehnites, zeoly tes, agates, &;c. that are 'fonwdl \ 
in those pores, as we do for similar substances grady|f^.jitl- ;. 
filtrated and crystallized in the pores of Lava. . n v; i.. ..: 

The experiments of Sir James Hall, Mr. Gregory Watf^ 
and Dr. Hutton, on Whin-stone, and Rowley Ray, confird .^ 
the volcanic origin of these stones as they now appanr.: ^ 
Hence then it appears, stated briefly, that 

The FloBtz-trap formation ; 
'Contains as its greatest propor- 
tion, rocks not to oe distinguiueil 
from basaltic Lava, in appearance, in 
physical properUes, or in chemical or 
mechanical composition. 
So are floetE trap Basalts. 



Lavas 
Contain as their ^eatest proportion, 
rocks not to be (Ustineuished in any 
way ; firom floetz trap basalts. 



They pass into and arc accompa- 
nied by porphyries, amygdaloids, and 
porous stones filled upoy infiltrated 
minerals of various kinds. 

They are accompanied by granite, 
gneiss, mica slate, sienite and other 
primitive rocks of varioos sixes and in 
various quantities. 



Such is the case also of floetz trap 
basalt See particularly Dr. M*CoI- 
loch's paper on the Granite of Absr- 
deen-sbire, and his remarks on tbf 
sienite of the Scotch Isles. So, when 
VoD Buch and Haasnnan were at 
Christiana in Norway, the exchunar 
tion was, sui*je en Auvergne. 
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Lavas. I 

ierce through and bear a- 
) them all rocks indiscrimi- 
rhate ver description. 
»V€r indiscriminately all 
eir way. 

rely contain or envelope, 
animaly or metallic sub- 
rttitaniterous iron. 
aiT contiguous coal ; thev 
he rocks in contact with 

e not associated with any 
ly veins in particular, 
re . unconformable to the 
Ufeh they are poured, un- 
fi k state of great fluidity. 
^ columnar masses when 

otUBUiar masses, impossible 
igttished in any way from 
lar basalt of floetz tnm, are 
i undisputedly attriouted 
ifter ignition. 
ive been found abounding 
9 where craters have been 
recently. 

B= te possible mode of ood- 
^[^f9k known fact how a 
t can be dissolved in wa- 
li^' know they have been 
«. 

f^iitely impossible to sup- 
rt of Lava, in a soft state 
>it8 solution or dispersion, to 
my, vptcardt through the 
^ of superincumbent stra- 
r&ce. Yet we know this 

er we can observe this ef- 
ava, in our own time, or 
im historical record, it has 
d by igneous, fusion, not 
I solution or suspension, 
the appearances or effects 
Lava, will admit of ex- 
rom the agency of solution 
1 in water. 



The Flcetz-trap FormatkHi. 
So does floetz trap basalt. 



So does floetz trap. 

Such is the case with floetz trap. 

So does floetz trap. 

Such is the case with floetz trap. 
Such also are the floetz trap. 

So does the fkatz trap. 

No other way remains to account 
for the forms of figorate basalt of floetz 
trap. 



The same is the case with floetz trap 
basalt 

The same difficulty occurs as 
floetz trap basalt. 



It is equally impossible to account 
for Wlun-Dylies, where the same ap- 
peanmces «Lactly take place. 



We are bound in the case of Whin- 
Dykes of floetz trap, to account for 
similar effects from the operation ^f 
similar causes. 

Nor will those of floetz trap basalt, 
and Whin, or Dykes of toad-stone or 
Amygdaloid, llie difficulty is equal 
on both sides. 



then are the arguments used by those who oppose 

HIS origin of the newest floetz trap f 

aid, 

'hey overlie and alternate with the secondary and 

ormations, and therefore belong to them. 



I 
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Reply. So does the Lava of JEtna over shell Limestooe ; 
so does the Lava of Dominica, St. Kilts, &c. the Lava cov- 
ers the alluvial of the shores of the Tibiir near Rome. 

Further ; if Lava and Basalt rocks, are dissociated with, 
and unconformable to other rocks — following no law of su- 
perposition or alternation, as the case is — tbeo there is oo 
reason why they should not cover and alternate witb rocioB 
of comparatively recent formation. 

(i) Basalt and trap rocks afford aqueous vapour on dis- 
tillation : Lavas do not. 

Reply. The newest floetz trap formation is much older 
than any modern Lava : and therefore has undergoiie more 
exposure to the causes of disintegration. 

Also, it is obvious that every rock that admits of infiltn- 
tion, and where pores are filled witb crytals apparently for- 
eign to the rock, must contain moisture. This is the case 
with porous and amygdaloid Lavas, as well as fleets basalt. 

(c) The prismatic figurate form, is common to many por- 
phyries and shists ; to gyps, and to compact Limestone, as 
Raymond observed in the Pyrenees. 

Reply. This form may be found accidentally and mrely 
in the shists, limestones and gypsums mentioned. It is 
not a common but a very uncommon occurrence. • As:lo 
the porphyries, it is probable they were of the fdnnltioo 
now disputed. 

The only instance in which I have observed a figurate fiMW 
(tetrahedral) that can create any doubt on the subject^ 'is in 
some primitive traps within two or three miles of Philadel- 
phia. But the jointed, articulated prisms and columns of 
floetz trap basalt, are no where else found but among de- 
cided Lavas. 

(d) Streams of Lava are comparatively narrow at their 
source, and extend in breadth as they flow ; they vary io 
thickness ; they are never in very thin, or parallel and hori- 
zontal layers. Basalts of the flcetz trap formation, on the 
contrary are so ; and affect an equable thickness in the 
same, and in different layers. 

Reply. All this depends on tire degree of fusion. If tbe 
heat has been great and the stones fusible, the lava-streim 
in thin fusion, will extend in breadth as it flows. If oi}ier- 
wise, it will not Basalts of all kinds and descriptiooi k 
this respect, are so fully described by Soulavie, that his ac- 
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count of the part of France he describes from Auvergne, 
through Velai, Viverais, &z;c. to the mouths of the Rhone, 
furnishes replique sans reponse. 

' »{<) The summit-basalt of the Saxon and Bohemtan 
fange, from Elba to the North, and Franconia to the South, 
4Munist0 of round hills and nodules of granite and other primi- 
tivo roicks of that formation on the back of which, and on 
the highest points, we find basalt in the form of Cones, 
Pbmes, Plains, &;c. These basaltic summits are insulated; 
they do not consist of more than tVV ^^ ^^^ extended chain 
iM^wbiob they are dispersed with considerable uniformity ; 
#l$y are covered often with greenstone ; they cover gravel, 
ooiU, and sandstone. They are prismatic in a great degree, 
ttd'Very solid and regular, as Stolpen, about eighteen miles 
Mkty6f Dresden. Spitzberg, the highest point of the chain, 
ffar^e tliousand eight hundred feet above the sea, is full of 
nefallic veins, but the basalt surmounting it, contains none. 
•' -Metsnerin Hesse, is covered bv a table of basalt three 
hundred seventeen feet thick. The body of the mountain 
is red sandstone and limestone covered by bituminous red 
tMiie^'im n^bich rests the basaltic mass. In this chain 
b^^e 0#'fbe valleys are filled with basalt, as they would 
fani^ beerr, if this rock had been thrown out as a Lava. 
^^Maplff.' These are probably boulders : the ground ha^ 
been carried away by the long and repeated action of cur- 

^ ^ tTfaost who have considered the boulders of the lura, and 
(Mended to Mr. McCulJoch's suggestions of the sameness 
between the granite strata of the Scotch isles, and the cor- 
pcspe&dent boulders of the main land, will not allow this 
to be an objection of -great weight 

- Moreover, exactly the same objection applies to its sup- 
posed aqueous formation, was the basalt congregated in the 
flHieli compass of the top of Meisner when it fell there f 
Who can believe this ? 

'•^ Dr. Richardson's objections are considered at length by 
Bveislak, ch. 113 and seq. but Richardson has certainly 
iMked petrosilex and hornstone among the basalts by mis- 

lahe. 

t 'I'have ofiten had occasion to recur to the old acknowl- 
edged rule of reasoning, we can argue only from what we 
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We must explain, (if we do attempt explanation) a doabl- 
ful fact, by its analogies, not to what we may suppose, but 
to what we know, and to that only. 

I take a piece of hard clink stone hackly basalt ! I <rfb 
it to the reader, I say to him, "you are a chemist-: tltt 
piece of floetz trap weighs sixteen ounces aroirdii]^6Cf :f%ew 
much water will it take to dissolve it ?" '■ ^-i ^ v' 

Well : but you urge, the argument does not reqoM'loki- 
tion, only suspension — be it so. How came theltfj^tifei, 
in a stone gradually consolidated and indurated fr o tf n g ym e 
coarse or 6ne, suspended in water? Did you in isgfVktit 
case ever witness a similar formation of a stonet'MWfte 
parts difiused in water ? Is not such a product co'niiiMiiii 
pseudo-volcanoes and in the slag of furnaces ? 



t •. I 



Again : how can a soft pasty mass, form a rougli-i^qpd 
peak as the summit of a mountain ? 

Again : how can a ipzstf mass find its way apwaid, ib^ 
cing asunder, forcing one end upward, and another domi- 
wardof a series of strata of unfathomable depths till it u^ 
rives at the surface as in the case of Whin-Dykes f- Head 
account of Dykes in 4 Geol. trans, and account fot tlMtt if 
yon can by aqueous solution, or aqueous suspendbti'. 

Look at the ice in winter in any of our great riv^lrs, espe- 
cially at the time of their breaking up in the ^^pring;:- The 
exact analogy of peaks, rough summits, prominencies of all 
shapes and sizes, and in all directions, rough masses formed 
one over another, the result of great presure a tergo of li- 
quid masses suddenly congealed, will strike you at once. 

** The fields of extinct Volcanoes which I have had the 
opportunity of examining (says M'Clure, 1 trans, of the 
Philad. Academy of Sciences, p. 332) were as similar as 
possible in their component parts and relative position. An 
extensive field round Orlot — near Hamila, and at Cap du 
Gat in Spain — round Rome — between Rome and Florence, 
and in the Vincentin in Italy — in Auvergne in France- 
round Andernack on the Rhine — at Cassel in Germany- 
all of them, leave no doubt on my mind of their volcanic o^ 
igin. In all of them I found abundance of Basalt; in some 
of them the greatest part of the solid Lavas was in the 
form of basalt. The Austrian police prevented me twice 
from examining Hungary, but I have seen repeated cdlec- 
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tions of the rocks of that country, and could scarce distin* 
guish them from those collected round Ripler." 

Psuedo Lavas. The one described by Mr. Finchy in the 

ileighbourhood of Bradley in Staffordshire, halfway between 

•Wedoesbury and Bilson, Anq. Phil. May, 1818, p. 342, 

MSH soffica as an example. It is about 1^ miles in length 

by a thile in breadth. It furnishes 1 crystallized sulphur, 

.i^,;micieral tar at the cropping out of a thin bed of coal, 3. 

,;>§9tlea.eoal, 4. sulphat of alumina, 5. muritft and sulphat of 

^«)fll|i^itOtHaj 6. sulphat of zinc, 7. sulphat of lime, 8. porcelain 

'i^jlfV^'from 5 to 40 feet thick, ^here the clay has been in- 

pj)diinli^d by the burning of the coal underneath, 9. nei^est 

fjcflfOBtB:. trap basalt, or Rowley Rag: like the Rowley Rag 

between Dudley and Oldbury, (described by Kirwan, and 

' , -dp^iratM on by Gregory Watt,) where the village of Rowley 

in Staffordshire now stands. It encloses crystals of horn - 

Meddli^ breaks into polygonal forms, and decomposes into 

sphl^nHdUl masses. 

TO'ttitoOUtit for the cause of volcanic action f 
I consider it established, that the chief seat of volcanic 
. . agency is tidder the old Granite ; in cavities that communi- 
cate vf9iy extensively but not universally, under the crust of 
.r:tt|0 p^\h; for otherwise the phenomena of earthquakes, 
^ £ieitteiH|ive as they occasionally are, would not be so often 

|iril!K5«l-- 

j-...^' To feed these fires there must be combustible matter and 
. <>xygan : whence are they supplied ? 

The theories on this subject are 

isC. The decomposition of water by the decomposition 
of itilphuret of iron. 

Tbe objection is, that there is no evidence of sufficient 
qtutttiiy of this substance to produce tbe prodigious and 
long continued effect. Lavas contain upon the average 
about ^ of iron. Sdphur« although common, is not abun- 
dant. This suggestion appears inadequate to the purpose, 

SL Werner, Spalanzani, and Breislak, recur to bitummous 
matter* 

Tbe objections are, that volcanoes probably existed be- 

• fora coal and bitumen : for nothing but the violent action of 

volcanoes, producing powerful and destructive currents, 

could have worn down the primitive, and producied the 

Vol.. IV No, 2.* 5 
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abraded, fraginentous, muddy iatermixturei of which ibe 
transition is manifestlv formed. 

Werner recurs to his independeDt coal formation ; but this 
is younger and later than volcanic acdon, which is alio 
seated far deeper than that formation. The coal will be 
burnt by the ignited matter in its passage upward, but {fin- 
ite cannot be thrown up by a volcano seated among itie coal 
basins. . ^ 

3. Sir H. Davy's theory of the metallic oxyds (meliia? 
Ed.) of the earths, has been applied to volcanoes : itAjm 
supposed to become incandescent by decompoaing wattfyOr 
atmospheric air, and uniting to oxygen. 'j '^ 

This source of volcanic action must be renounced jJliiili 
much as the nucleus of the earth being more than S tiines 
heavier than water, cannot consist of substances that ue a^ 
light as ether. 

4. Button's theory tliat the whole of our Strata from the 
primitive downward, have been ftised by some ignidiig 
cause operating at a remote period, and at present unknowa 
to us : and that the nucleus has not yet had time to cpoL . 

I am aware of all Murray's objections to this hypbd^otpsi, 
but I incline to it for the following reasons, viz : • ^- 

1. That,there is in point of fact, a source of heat below the 
old granite, sufficient for the fusion or ignition of tl^ sub- 
stances ejected from volcanoes in the state of fusion or %ni- 
tion in which we find them ; the great mass of which are the 
hornblende rocks, or primitive trap. Wherever we propose 
to get the fire for this purpose, tliere it is. 

2. That the late experiments on the temperature of mines 
in England, Germany, and France, shew that the warmth in^ 
creases regularly asvou descend, in the proportion of ai hast 
twelve degrees of Fahrenheit's thermometer, in a thousand 
feet. I would not pretend from about twenty experiments, 
at various depths, in various mines, of various countries, 
that we have data enough to assign the ratio to the center 
of our globe ; this would be presumptuous in the present 
imperfect state of our knowledge : still, these are the facts: 
there is no getting rid of them : they point directly to a grad- 
ual increase of heat in some ratio, and the general phenom- 
ena of volcanic action confirm it. 

Will this consideration account in any degree for the re- 
mains of animals of warm climates found in cold ones r 
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Were those climates warmer formerly ? Has the surface 
gradually cooled ? Will it account for the supposed in- 
crease of cold in European summers ? Or for the supposed 
aocumulation of ice in the Alps, or in the polar regions f 
Of the volcanic region in the United States. 

" i£tberto it has generally been believed that there is no 
evidence of volcanic action or volcanic ejection in the United 
S^tes« I am persuaded otherwise ; as may be supposed 
iVom my ranking the floetz trap formation, among the rocks 
of igneous origin. 

"I naive seen decided specimens of igneous rocks from the 
Hl^pdao viUage, but I suspect them as pseudo-volcanic. 
^1^;. Ii'ave beard also of volcanoes in the western country 
tilWtrd the commencement of the barren that reaches to the 
stbny mountains. Of all this, I know nothing. 

I possess compact and figurate pentagonal basalt, with 
and without pores filled with the carbonat of lime, from 
Mount HdyoKe in Massachusetts. I have never been 
there : but my collection of volcanic matter from various 
countries b pretty extensive ; and I have no doubt on the 
subject df this being a real volcanic ejection, if Basalt and 
Tyhin be so. 

'JNo person accustomed to volcanic specimens can look at 
tlie jpqrbhyries from the neighbourhood of Boston, in my 
p<)^ssi6n, and doubt of their volcanic oriein. 

""According to the description of Prof. Silliman, in his inter- 
crsting travels to Canada, the floetz trap formation described 

hj him as covering the red sand stone through Connecticut, 
is also volcanic* So is the basaltic region described by Mr. 
Eaton, extendin g in fact from Deerfield in Massachusetts, 
to New Haven in Connecticut. The basalt, greenstone, 
and amygdaloid, cover the old red sandstone. At Pine rock 
in Connecticut, Prof. Silliman found Zeolite; and Mr. Eaton 
dark brown Augit : indications, I should suppose, sufficient- 
ly decisive of volcanic origin. Indeed, Mr. Eaton asks the 
question, Are basalt and greenstone trap of volcanic origin ? 
(p. 258.) I should venture to say yes : they are. 

From the neighbourhood of New Haven and Woodbury 
in Connecticut, I possess many specimens of floetz trap 
with imbedded prehnite. The volcanic region, therefore, 

* That it, the AcU stated'in the work quotad in tht tnt do^ in Dr. Coop* 
fiT^t opinioii, joftify this oooclniion — do opinion on this point » expressed in 
the tonr to Quebec. — ^Fd. 
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extends southward from Massachusetts near Vcraiont, to 
that part of Connecticut. East and west rocks at New Ha- 
ven, consist of columnar greenstone. 

Proceeding southward, the trap or greenstone rooka in 
New Jersey that form the margin of the Hudson rivf|r« de*. 
scribed by Dr. Samuel Ackerley, in his geology of tbe<iiiid^ • 
son river, p. 32, and that cover the old red sandaiaiK^ «> - 
indubitably volcanic; figurate columnar quadrangaIar|^Bl«i' 
angular, bexangular, basalt, with greenstone and amygdir 
loid. . .'i ^•'0 

From thence to the falls of the Passaic, I, bav^ Mlm 
opportunitv of examining personaUy. , ,3:iv\ 

At tbe.lalls of Passaic I spent some time id etamioiif ; 
the rocks: I have no scruple m pronouncing them baaait.of 
all textures, appearances and composition — covipapt^piK 
rous with prehnite, and carbonat of lijne aiid ^eolyte^figu- 
rate in trihedral, tctrahcdral, bjut chiedy in peattigoaiA 
prisms— some dull when struck, some ringing. This.mas 
of flcetz trap, is poured over tbeol4 red sand8toine« Iq yfuf- 
many places, this undeirnxost rQck is porous and yiaqUe^ 
burut at the place of contact aud for some inches dqwnmdA'. 
Of this appearance, among others, I have specim.MSjtpo den' 1 
cided to leave any doubt of t|;ieir inaeous origin torllutta i 
who will make an honest use of their eyes. . i. i/\ 

This trap formation, as it is called, extends aboiit 4Wb/l 
miles from the HudRon toward the Delaware; I eatieBed'it 
at three several and distant places ; I collected eveiy wher» 
porous basalt with carbonat of lime, prehnite, and occAaiott- 
ally zeolyte ; as well as common basalt, greenstone and figu* 
rate basalt, all graduating into and connected with each 
other. I examined this chain, in three places at abput tea 
miles distance from each other, and I am satisfied of the 
nature of the rock. Whether it crosses the Delaware I da 
hot know, but I think not 

On the road side from Princeton to Brunswick in New^ 
Jersey, is a manifest Basalt formation, consistipg chiefly 
•f figurate clinkstone. I have not traced it. 

About eleven and a half miles from Philadelphifi, de- 
scending a hill, on the Ridge turnpike road, there ia a for- 
mation of about one hundred yards broad, that I have trac- 
ed from thence across the Scuylkill, for a considerable di»» 
tance beyond the Gulph mills in Montgomery County. It 
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the river at MaUon's ford, about thirteen miles 
I froni Philadelphia. It cuts through all the strata in 
I, to an unknown depth. I have not traced its termi- 
either way. It consists of a confused heap of figu- 
m many of the prisms olinkstODes'; tetrahedral and 
anal. The large pentagonal prism which I caused 
lought to the Academy of Sciences in Race Street, 
fae ' Oulpb mills, and wbieb is now there, is a trap 
^oternally bearing no mark of igneous operation. It 
) like a primitive than a floetz trap. It is found cut- 
DUgh with its companions the limestone stratum of 
it ScuylkiU about three miles above the Soapstone 
/ : This dyke is different from the rocks it adjoins, 
» characters ; it is a confused heap of unconformable 
) msms. The stene in question, is a pentagonal 

n has been (from its internal appearance) consid- 
a primitive trap. Who ever saw a Pentagonal primi- 
p? Moreover, the rule of morals, is the rule of 
;yy noMciter a socio. 

ve no other information of aay floetz trap until we 
0' the basalt wall near the Yadkin in North-Carolina, 
nfecimens of this ; but I never have been at the spot, 
mubtedly a basalt dyke. 

lit a mile from Cokimbia, (South-Carolina) near 
ibmncb, a few yards from Dr. Fisher's mill dam in 
b road, Mr. Vanuxem found a thin vein of trap, (a 
as I think) cutting through the old granite. The 
mknown. The vein is about two inches over, 
k the floetz trap formation is referred to aqueous ori* 
a diall never understand our country : but I appre- 
that opinion has at present few supporters among well 
id Geologists in Europe. In this country Werner's 
prevails, but its downfal is not far distant, 
ed, the igneous origin of our Granite formation in its 
t form and appearance, has been made so probable 
investigations of Button, Playfair, Sir James Hall, 
'. M'CuUoch, that we shall iu my opinion be driven 
it it, notwithstanding the prejudices that as yet stand 
^y. T. C. 

nuKo;.— Dr. T. D. Porter has been so good as to 
me with the following additional information. 
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The flcBtz trap formation of our north eastern states, ex- 
tends higher than Deerfield, Massachusetts ; and perhaps 
to the New-Hampshire line ;* see Mr. Hitchcock'saccount 
of that region in Prof. Silliraan's Amer. Joum. of Science. 
These rocks contain agates, prehnites, carbooat of Ljiuifo. 
I have specimens. Part of Mr. H*s account will be foqddil^ 
afford strong confirmation of much of Dr. Coopeifsi QMoIm?. 

I know nothing of the brown Augit nnentioned 07.19^^ 
Eaton at Pine rock. The only augit I hare seeifi as'. an 
American specimen, was in the possession of Dr, ^fS^Sixf- 
of the British staff from the neighbourhood of Montreu.' t 
think New-Haven is the most southerly point of this'fiirrbf- 
tion in Connecticut. East and West rocks in New-Q^m, 
which are said to be miniatures of Salisbury Craig, are/Obm- 
posed of Trap rocks based on what is esteemed tbeol^'rtii 
sandstone. They are columnar, with considerable regih 
larity, containing prehnite in seams and nodules, with 2m*. 
lites ; and in one case I niet with some quartz ciystabi 
The appearance of these two mounts seems like tbat of die 
Paiisadoes on the Hudson, which however I baye lec^; 
only at a distance. The forms of the rock are varidHfii' 
more commonly trapezoidal : they are used with their hafii:. 
ral surfaces exposed externally in building the walls ot.f 
church in New-Haven. They are often found iii thin lU: 
mina, which in place have their edges vertical, and (Bce ex- 
cellent clinkstones ; they are frequently irregular. 

About two or three miles east in East-Haven, there are 
numerous parallel ridges of similar rock, but for the most 
part, without any regular jointed structure abounding in 
different places with agates, chalcedony, and amethystine 
quartz geodes,f carbonat of lime, analcime, Prehnite and 
green earth. In some spots this basalt, if basalt it be, is 
found in spherical balls. In one or two instances it altera 
nates with the sandstone which has been mentioned ; aid 
where the two come in contact, the sandstone is somewbtt 
altered : whether by heat or not I do not pretend to say. 

T. D. R 

Look at Hitchcock's map of tlie Connecticut river ii 
1 Sillim. Joum. 105, for the Greenstone breaking through 

* It extends a few miles into Vermont not New-Hampshire. — 'Eo. 
+ Are not the Geodea of Oberstein, Lava ? T. C. 
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•ed saadslooe and conglomerate, disrupting the rock in 
rrowdyke: do possible supposition of aqueous agency 
i bave caused this appearance. T. C. 

ook at the same volume, p- 134, for tbe localities of a- 
j^ Chalcedony, Zeotyte, Titanium, Prehnite, Sic. they 
dot to proofs of the volcanic character of the counuy 
I'tieprQeld to East-HavcD and Woodbury :* for all these 
tioces are thus found as the indubitable accompany- 
Ujf frocks whose igneous origin is undisputed (Iceland, 
^ be.) and are never thus found in rocks of undisputed 
itiusori^. T. C. 

^S., Since writing the above, I bare been induced to 
iul^r as tbe source of volcanic fire, tbe caloric of tem- 
nire given out by tbe condensatioa of a column of at- 
^erio air, reaching from tbe auriace below the old 
(tie. On tlie same principle as the common condensing 
iibrCiriRg punk. It appears that the temperature of 
Es increases about 12 or 14° of Fahrenheit gradually at 
i]epth of one thousand feet. I have not yet bad time 
ve sufficient consideration to tbe subject, to state any ra- 
f' cpinpreBsion (other than Cotes's) or tbe quantum of 
Kpltfttcd Caloric by tbe condensation of tbe lowest part 
^ column. I therefore throw out the idea only for con- 
rition. T. C. 



', II. — Foreign Jfotiett in Mineralogy, Geology, tmnmr 
•dfrft, ifc. ; eomvumicaUd hy Dr. J. W. WrBSTEB. 

Boiton, A'm. 25th, 1821. 
.To Paor. Sillihin, 



iMif Thomson's Annals of Philosophy, I extract tbe 
Itft of an analysb of a substance that occurs in tbe I^me- 
e'ofPargas, (by P. A. V. Boadsdorf, Ph. Dr. of Abo.) 
) substance " occurs in Limestone in a white, radiated 
I) it was long considered Tremolite — it Is accompanied 
Veadbury ii »n UDlBtslbeiin<rftntpmirrauDdedb]'pri)nitiTea)idMpti- 
1 bj many nila of primitive from the rrcat Imp regioD of New- 
Htd. Vid. Vol. II. p%. 331 of thi> Journal— Ed. 
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by '^ granular calcareous spar, blackish spbene, and an amor- 
phous mineral of a reddish colour resembling idociase or 
garnet,*' — It consists of 

<< Silica, - 52.58, containing 26.45 of ogigeoi 

Lime, - - 44.45 " 1S.49 - 

Magnesia, - 0.68 *' 0.M 

Protoxide of Iron, 1.13 " 0.26 

Allumina a Trace >tJ r, 

Volatile matter 0.99 j >. ;. 



nv'y 



•?i!» 



99.83." 

At a meeting of the Wernerian Society of EdUHngh. 
" Mr. J. Deuchar read a paper containing obaeraiioiii oo 
the occasional appearance of water in the cavitiea of i^gph^ 
ly shaped crystals, and on the porous nature of qutrt^aad 
other crystalline substanceSf ^s the probable eanae of the 
circumstance. In this paper he supposes that natural aad v- 
tificial crystals have a similar origm, and that iltlii—gh the 
former possess a peculiar compactness of cohesioa, aBdti^ 
diness of solution, which do not belong to the latter,' yvtdut 
the artificial ones, through length of time, would acqwe t 
similar cohesion and insolubility. Mr. Deuchar' holds, 
that the water of crystallization is in great excess, and tint 
this excess under certain circumstances gradually decreases. 
He holds that the water escapes by capillary mbvemem 
through the pores of the salt, till what he supposes to be the 
neutral state be acquired, when the salt becomes compact 
and insoluble. When any malformation of the nucleus pro- 
duces a cavity or partial vacuum in the interior of a crj^tal, 
then the capillary attraction may be exerted to thatcaiityas 
well as to the surface ; but that this is modified by various 
circumstances. By pouring hot water upon a crack in the 
mouth of a bottle, about 4hree inches in length, it extended 
to five inches, but ret^jfhed again when he stopped adding 
the hot water ; cracfe in pieces of window glass were also 
extended by prensure, and contracted again upon its remo- 
val ; hence Mr/ Deuchar concludes '^ that water may enter 
the void interstices of crystals, when aided by pressure, not 
only froftx the porous nature of their particles, but also firom 
their temporary display of rents during the application of t 
high temperature." 
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The second part of the 5th Vol. of the TraiiBtctioni of 
the Geological Society of London is announced to be pub- 
lished '* early in October." 
'• , ■-' 

Dr. MaccuUoch has given the name Chlorophoeite to a 
mineral found in Fife and Rum, (Scotland,) and which has 
been since found in Iceland, in an amygdaloidal rock. It 
has the singular property ** of being perfectly transparent, 
and of a bottle-green colour, when taken out of the rock, but 
becomes opaoue when removed from its place, or exposed 
to the air." From the observations of Dr. Brewster, it lip- 
pears that this change is a mechanical one. '* The cause 
iaaficShii. change may be conceived," observes Dr. Brewster, 
o ^rby lopposing a number of prisms assembled in a particular 
'rmanner and kept together by screws, so as to bring their 
-'taoriiing surfaces into that close contact which prevents total 

• 'teflfeetion at the junctions. The mass of aggregated prisms 

• will he now quite transparent ; but if we either diminish the 
coflBiprQseing forces by loosening the screws, or suppose 

-; some faece similar to me disintegrating force of the atmos- 
-./•pfaere|.^\aot in opposition to the cohesive force represen- 
:. tedbjr the action ot the screws, the touching surfaces will be 
iijiae)>aratedv and the whole mass become opaque." 
sri; !?ii>: ?y*- Edinburgh PkUoiophualJoumalf ^o. S» 

(Bi-naDrs- Fyfe, (of  Edinburgh,) has analysed the Hydrate of 

> : :. Magnesia from Hoboken, and found it to consist of 68.57 of 

. /fliagnesia, and 31.43 of Water, with a trace of Lime. The 

- same gentleman examined the Hydrate of Magnesia disoov- 

ered by Dr. Hibbert in Ust, one of the Shetland Islands^ 

and found it to consist of Magnesia 69.75, Water 30.25. 

J 

From Ao. 9 of the Edinburgh Philosophical Journal. 

: .^ JVeto Syetem ofMineralogj^ — Dr. Brewster is preparing 

. .ler the press a Treatiie on Mineralogy, founded chiefly on 

tbe physical relations of mineral todies, and embracing an 

.:,; account of those remarkable phenomena which have been 

,j/:dete!C^d in crystalUsed substances by the agency of com- 

, iBoaand polarised light. In this work the unerring charac- 

t MM 'Which are derived from optical structure will be substi- 

tiile4iit place of the ambiguous distinctions which have been 

generally employed ; and the student will be allured to a 

Vol. Ill No. 2. 6 
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knowledge of the science, when he finds that, in addhknto 
the usual qualities of weight, lustre, and external ibrni, bub- 
erals possess an internal ominizatioD whicb displaTs itself 
by the most beautiful optical phenomena, and ezerdse fime- 
tions of a physical nature, not less interesting than those 
which are exhibited in the agencies of animal and vegetaHe 
life. This Treatise will consist of two rolumeSy 8«t^ iriA 
numerous plates, and will be preceded by an Introdali^oo, 
containing a popular account or the action of crystals' ^iNio 
polarised light ; an explanation of the new method of Mdj^ 
mining primitive forms from the number of axes of doobfe 
refraction; and a description of various new methods'ttMiift^ 
struments for examining and distinguishing the pitotiwi 
stones and other mineral substances.'' ■•  V 

«< Discovery of the FoeeU Elk of Irdand^ in the Mfef 
Man. — Some months ago, in digging a mari-pit in the Isk 
of Man, there was discovered a skeleton of that remaricabh 
animal, the Fossil Elk of Ireland. This specimen, wUch 
is the roost perfect and beautiful hitherto round, hnt lieea 
placed in the Museum of the University of Edinburgh:^' -' 

From the Edinburgh Philoeophical Journal j JV&^8.< ^ 
^*' Notice regarding the working andpolithii^of CrrentktU 
India ; by Alexander Kennedy, M. D. F. R. S. Edibbdi^h. 
The following observations have been sueeested By the 
very excellent paper upon the Temples of Thebes, htelf 
read by Colonel Stratton in this Society. {The RoyeU Soet- 
ety^ Edinburgh.) In that paper he had occasion to mentioa 
the very high polish still retained by the granite statues, 
columns, and other remains of Egyptian antiquity ; and in 
illustration of the great hardness of the material of which 
these are formed, he noticed incidentally the difficulty which 
had been found in opc^rating upon one of these granite stat- 
ues now in the British Museum, and the number of tools 
which had been broken in the process of replacing one of 
its arms. 

That the arts, as well as the religion of the Hindoos, were 
originally derived from the Egyptians, seems not to admit of 
any doubt ; and among the arts now practised by the Hin- 
doos, that of working and polishing granite, has, in all prob- 
ability, undergone no change from the period of its first in- 
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iroduction among them. Most probably therefore, the pro- 
cess may be the very same as those by which the materials 
of the stupendous temples of Egypt were prepared and fin- 
ished ; and as the subject thus acquires an additional iuter- 
esiy I shall subjoin some notices of the manner in which I 
liayerseen the hardest granite cut and polished by Hindoo 
iffPfkmen. 

wThponly tools which they employ, are a small steel chis- 
dy.fj^d an iron mallet« The chisel is short, probably not 
l99g6r than twice the breadth of the small hands which work 
if^-  I think it most probable that each of these chissels may 
lie fgyniied of one oi the short bars of Berar wootz, descri- 
l|^ ^y Dr. Heyne, in his tracts on India ; but this is mere- 
)j conjecture. The chissel tapers to a round point like that 
ofa drawing pencil ; and this 1 believe to be the only shape 
^vret given to the points of their chissels. 

The mallet, I have said, is of iron. It is somewhat long- 
er than the chisel ; its weight cannot exceed a few pounds* 
The bead, set on at right ancles to the handle, may be from 
Uvo to three inches long. It has only one striking face, in 
this r^ifpect resembling the hammer by which the bell of a 
clock is struck. The striking face is formed into a pretty 
deep jbofbw, which is lined with lead, no doubt to deaden 
tbeMic^Wf when these two instruments come in contact. 
,)t>Witb two such simple tools, to detach the most massy 
gffanite £rom its native bed,f to have formed, fashioned, and 
f^arped the granite rock which forms the tremendous for- 
tress of Dowlatabad, and to have excavated the wonder- 
fiil caverns at EUora, are instances both of the incredible pa** 
tienoe and perseverence of the Hindoo, and of the simple 
and apparently inadequate means by which he accomplishes 
the most difficult undertakings ; for it seems by no means 
probable that the Hindoo stone-cutters ever worked with 
any other tools. Accordingly, the traces of the pdinted 
chisely are at this day as fresh upon the rock of the very 

• The tmalliwwH of th« handle of the Hindoo sword has often been remark- 

t An Obelisk of a tingle granite stone, the shaft of which, as I am crediDiy 
iafc r us t^ it serenty-fiye fiMt in length, was erected a few jears ago in the 
«ip||>h^i4M>ftii «f R— ntipftpafam^ to the memory of the late Josiah Webbe, 
t£^ It was quarried m &ie neigfabonrhood, and the whole work ezecnteil 
b]f UiDQoo woikmen. 
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ancient fortress of Dowlatabad, as when 6rst cuU Are not 
traces of the pointed chissel to be seen upon the granite an* 
tiquities of Egypt ? 

Having by these two instruments only, brought the stole 
to a smooth surface, it next undergoes the dressing iniih: 
water, in the manner usual with masons. It now (ONipd^^i]i*i> 
mains to apply the black shining polish, which i8.^i||kM> 
follows: '-idn;)-^" 

A block of granite of considerable size, is usually iashioned 
into the shape of the end of a large pestle. The lower face 
of this is hollowed out into a cavity, and this is filleclltitkjf^ 
mass composed of pounded corundum stone, mix^iWith 
melted bees-wax. This block is moved by means of two 
sticks, or pieces of bamboo, placed one on each side #£. its 
neck, and bound together by cords, twisted and tigfcfepoi: 
by sticks. The weight of the whole is as much as two fwih 
men can easily manage. They seat themselves Hpoiit oc 
close to the stone they are to polish, and by moviiigitbs' 
block backwards and forwards between them, the |Hi>U|i|;ii- 
given by the friction of the mass of wax and corundiiiniT ^un. 

Granite finished in this way is the most common. guiM^i 
of which the tomb-stones of princes and great men if^:liid\$s 
are constructed. As a beautiful glossy black, it is . iHmMlIyf' 
if at all inferior, to the finest black marble ; and .p^vmi' ' 
both to ancient Indian monuments,* and to the obfiewytiAwPih^ 

* Id th« end of the year 1794, 1 had ao opportunity of viiitio^ Vbm i^c^t. 
city of Warankul, and of seeing; a g^nite gateway, standinz wnhin 'Uie 
boands of the palace ; the fine black poUih of which appeared to have IM 
nothing; of iti original lustre. It was almmt the only remains of tbe vq^ 
residenoe, and -we were told had been oripnally one of four similar satek 
which led into a court into the interior of the palace. The other thret had 
been removed for the f »kr> of the materials. This beautiful gateway d^ 
senres alra to he mentioned for the very durable maaner in which it was 
constructed. The stones were fitted to each other most accurately, so that 
the joining;8 were as close as those of a modem marble chimney piece ; and 
as no mortar or cement of any kind, had been employed, it seeMd peHee^ 
ly secure, both against the attacks of vegetation and the influeDooa of tha 
weather. But for these circumstances, it woald not have escaped being at- 
tacked by the seeds of the banyan tree, and would probably have been en- 
tirely subverted long before the time of my seeing it On the co&lr8Lrf,il 
seemed quite secure from the attacks of this irresistible enemy of iDoika 
architecture, and was in '^ very respect so perfectly fresh, that, unless by ijtm 
application of external force, it seemed to be capable of lastmr ferercr. 

According to Colonel Wilkes, the city of Warankul was feQnSod A» IX. 
1067, and captured by the Delhi Patans in 1323, when the dynasty was nb- 
▼erted. The gateway in question could therefore scarcely have beea lesi 
than 500 years old, and might probably have been oonsiderably older. 
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of Colonel Straton, it would appear that the polish thus giv- 
en to granitei may be said to be as imperishable, as the ma- 
terial itself to which it is applied. 

1 had an opportunity of making these observations while 
engaged in erecting a granite monument, ornamented with 
bhick pilasters. The workmen succeeded most perfectly in 
gMsg^Ae black polish to the granite, in the manner I have 
described," 

VJ^ii V.» '.■' ' 

Ai^lfjllI;— JVotice of the (hology of the CatskUlt; by 
tii»v/Btr. D. W. Barton, of Virginia-'Wth a Plan. 

-Ths study of Geology becomes more satisfactory, the 
nteverapproach to perfect uniformity, we discover in the ar- 
noigement and stratification of the same minerals in different 
parts of the world — ^when they exhibit the same internal 
atract Br e t he same relation, position, and the same asso- 
ciation -with other minerals. It is an object of no less impor- 
tance tebeable to establish the geological identity of remote 
seetioiAi'lif"Ae same country, and to trace particular mine- 
raiitlliloll^ an extent of several hundred mdes, with little or 
DO ^IntM^tion of continuity, and invariiEibly accompanied 
bjEtlie itohe rocks. I have recently examined, with some 
d^gre^df minuteness, the geology of the Catskills and their 
vicinity, with a design to compare the northern extremity 
oftfato tratisition region of the U. States with a corresponding 
section in the south. The result of my observations is ex- 
hibited in the accompanying chart. If hi some instances I 
have not given to a stratum of rocks its appropriate designa- 
tioo, the error will be of little consequence, since it cannot 
materially affect the accuracy of the comparison which I 
propose: 

hk addition to this imperfect delineation of the geology of 
the Catskill Mountains, I am enabled to notice several lo- 
calities of minerals which have not hitherto been described. 
Ist^ Ob the side of the Mountain which rises immediately to 
the north of Kaateirskill clove, and about a quarter of a mile 
froW the dwelling of Mr. Abindom Smith, is a ledge of com- 
moo argiflaeeous slate, firom which durine the winter and 
spr&ig, issues a small stream, strondy impregnated with 
alttin. On arriving at the surface of the rock, the fluid is 
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evaporated, and deposits the atum in the form of a powder. 
It is here collected in considerable quantities, and employed 
without farther preparation as a suhstitute for the imported 
alum. I observed sulphur in the fissures of the same rocb ; 
to this no doubt the sulphate of alumine owes Its origin. Tbt . 
same substance occurs in many other places, efflorcacing 
from tbe mineral cavities of the rocks. 2d. In tlie sand- 
stone about two miles east of the Mountains, I discovered 
malachite (green carbonat of copper) with its usual associates, 
quartz and sulphat of barytes. 3d. Tbe Fer 0/ogUlt or 
specular iron frequently occurred in small quantities in de- 
tached masses of quartz. 4tb. In the channel of a stream, 
two miles south-east of the Durban mccling-lioiise, (Greece 
county,) I found the sulphat of iron distinctly characterized. 
Tbe same rock in which ibis occurs, (a coarse variety of 
slate,) abounds with imperfect vegeuble impressions, aoine 
of which are converted into coal, and the cavities which the 
decay of others has left, are occupied by sulphat of iroa, 
which frequently presents the fibres and branches of ibe ori- 
ginal vegetable. Tbe acidification of the sulphur foin, of 
the ingredients of the Pyrites) accounts BatisfactorTlT')lil- At 
production of tbe sulphate of iron, as well as the Slimlii^tf 
Alumine with which it is found in intimate connexion. '"'' '' 

R^trencet to the Engraved Plan. ' ' ''■ '"''" 

No. I. Ledges of schistose sandstone running int djie^ 
tion about N. by E. and S. by W. conuining numenwa pe- 
trifactions — position nearly horizontal. 

No. 2. A fine argillaceous slate, embracing rery few, 
and these indistinct organic remains. Its ioclioatioo is 
much greater than that of the preceding class, and where I 
have observed them contiguous, the schistose sandstone bis 
invariably occupied the highest position. Tbe Argillita a 
evidently of earlier formation. 

No. 3. Sandstone similar to that denoted by N«. 1, 

No. 4. Slate not differing essentially from that of tbe sec- 
ond class. 

No. B. Ledges of Limestone nearly lioriioatal aod pv 
allel with the strata already described. In some iostaoces 
there is a sudden and remarkable deviation from this pMi- 
tion, and the strata become inclined at an angle of 90° or SO^- 
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In the rocks which constitute this ledee, are imbedded 
nodules of flint of almost every variety of curvilinear form. 
They also abound with petrifactions of shells, &c. &c. 

'So. 6. Argillaceous slate inclined at an angle of 45^ In 
eyery other respect resembling No. 2. 
'luf?'^' ^ alluvial valley. The soil consists of clay, 
TO^ffefl with a calcareous mould, evidently the result of the 
oeepmbbsition of the rocks in its vicinity. 
'^'No.b. vide No. 2. 

gp;* — No. 5. 
oUO. Limestone. In this ledge the imbedded masses 
OJfj jKnjj and hornstone are so abundant, as to constitute al- 
ofpfA a third. 
! 'NbV'il. vide No. 2. 
' jro:i2. — No. 5. 
Vlo. 13. — No. 2. 

No* 14. Immense ledges ofcarbonat of lime, essentially the 
saipe with that described in No. 5. These form the termi- 
uatiopof the limestone region, on the E. side of the Cat^* 
k;Ul iqf6i}]{JEtains. The geology of the intermediate space is 

iS^^f^WJ^^^^^^^' '^^^ rocks are a species of sandstone, 
so nne^^a sicarely to present the appearance of a conglome- 
rate, and with difficulty distinguishable from some of the 
coarser varieties of common slate. At the foot of the moun- 
tain the slate occurs, extremely well characterized, and con- 
timnBB lo he the predominant rock for a considerable dis^ 
taoc^ up the mountain, when the sandstone again appears, 
and extends uninterruptedly at least ten or fifteen miles to 
the W. Here my researches terminated. 

Art. IV. — Notice of a New Work. 
-' A description of the Island of St. Michael, comprising an 
account of its Geological structure ; with remarks on the 
other Azores or Western Islands. Originally communi- 
cated to iheLinnaean Society of New-Endand. By John 
W. Webster, M. D. Cor. Sec. L. S. ISf. E. Boston ; 
puUbhed by R. P. & C. Williams." 

The Linnean Society was originally formed by a few gen- 
tlemen of Boston, among whom was the author of this 
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work. It has attained a part of the object for which it wis 
instituted, a very extensive collection of specimens in aO dw 
branches of Natural History. The Society has lately been 
incorporated. It has labored chiefly in silence, bvit %ii 
accomplished much. The only publication wliidh ht»Wf^ 
peared under its auspices, as we believe, is a ptniplilet W- 
pecting the Sea Serpent. to ,eeinxA 

This work on St. Michael^pTofesses to be a ooMiiiiMK 
tion to the same Society. We have perased if^wM^paiiB 
pleasure and satisfaction, and we hope that DrpiMfttHOb 
example may excite others to similar eflforts. ' 'S^"9f; r * 

In the preface, Dr. Webster observes that ^itSjIla 
little remarkable that a group of islands, situaMteTlDahi 
Azores are, within eieht hundred miles of thto^skAnkaf 
Europe, should not have commanded the mXfmdkmLi^f 
naturalists, nor have induced some one to andertakt 
cursion'to them for the purpose of investigating tli< 
logical structure. The only notices we have of thon^aB 
brief, tending to excite the cariosity, rather tfaas a^iSM*^ 
much positive information respecting them.** Iq^ilBIBlca 
work entitled a '^ History of the Aaores waapvUidiarfia 
England, which Dr. Webster observes, is said taf tlikvriB^D 
written by the well known Ashe ; a review of lhis(«|ijiBafed 
in the Quarterly Review for 1814, from which:. «o4rdrw 
Dr. Webster's account of the islands, it proves tOi;lHifJ4|piif 
incorrect, and indeed almost utterly /oIm. -;( "'eM! ' 

Dr. Webster adds : as so few naturalists in cbe. 4ihi- 
ted States have enjoyed the opportunity of examining foi- 
canic formations, it was thought that a tolerably Ainme 
description of all the geological appearances obserred 
would be interesting to them ; the whole of the ordinal 
communication has therefore been retained. I havei the 
author remarks, thought it would be useful to point out 
the rocks of some well known European localities, which 
many specimens from St. Michael resemble, A refer- 
ence to American localities would have been preieia- 
ble, but I have met with no rocks in this coun^ snNdo- 
gous to those described in this work. It has indeed Ineec 
said that basalt occurs in the United States, "but: the 
rocks which have been thus called, are widely difierent from 
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the tnisalts of Saxony, or even those of Scotland and Ire* 

' The " Introduction'' to Dr Webster's Iiook, eontabs 
Mli.aoQOunt of the discovery and early histi^ of the 
Afore% collected and condensed from aU the best anthori- 
itm* )s|7be islands included under the general name of 
Asores, or Western Islands, are nine in number, and ai« 
MiMfSift Miguel, or St Michael, St. Mary, Terceira, St. 
OMfeiilBfaciosa, Fayal, Pico, Flores and Corvo. The 
pmsfiiU general may be considered as extending from 97^ 
so 90* 45" of N. Iat« and from W to SP of W. long. It is 
fltaMltd.^Jn the Atlantic ocean, about eight hundred miles 
<iiit fmm Gape St. Vincent, and at nearly the same dis- 
%mmmkom the shores of Africa and America." St. Michael 
i#the krcest of those islands, and is that which has com- 
flnsded me principal attention of the author. The obser- 
iPMioBe extend to most of those topics which usuaUy arrest 
Ae attention of a traveller, and many highly entertaining 
lUXSMnkts ttra given of the customs and manners of the in-* 
haMlaiia( which are in some respects peculiar and appear 
eoboi Mi imperfectly known to the rest of the world. 
o'TiivAUoiwing is an account of the general appearance of 
lhei:iii|l|Ml of St. Michael. The view from the anchorage 
I— ijha^ioolh side of the island, where vesseb ride about a 
lUli'lilfBiant from the shore, is uncommonly varied and pic- 
tumsque. Immediately at the water's edge stands the citv 
4f Posta Delgada, the principal town of St. Michael. It 
Mtet its name from the point Delgada, a litde to the east- 
*inirdof which it is situated, and from the uniform white- 
of the houses has, at a distance, an air of areat neat- 
and even of beauty. The buildings rise above each 
edier with great regularity as they recede from the sea, and 



* tt wffi b« M«B from Prmdant Coo|)«r't manoir on volcaDOM andfltf^ 
ataarsdactifliM, that ha it of a dilfiurent opmion. It ii ohrioai howevtr fton 
tba citatkm wldcfa he makes of the •< fianlf* of Moant Holjroka ia Mia 
cISBMlti^ that he xam the word at leaft in that imtaace, and imome uiailir 
caps in aacb ao extent, as to iaolade graeiMtoiie-fcr <Boh Moant Holjpin 
oijM^jiiifweinajnlyononrown examinatian ofthiswonntaio. Bake- 
vell kid naDjodier writers nse the wonl Basalt, in a k)otesense, indndiog 
MiriliBoilofUietraprooki. Restrictedto the sense in which Dr. Weh- 
^m lanithe annrd nisnlt. we must say, that we have never seen a speeimen of 
AmerioMiBanU. This we know to he the opinion ofCoLGibbs;anda num- 
ber of years since, we heard the same sentimeiit w qir esi edbyMr. Maelnre. 
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thegenerti effiset is heightened by the namerous towers %sS 
the churches and conveDts scattered in various parts of ihe 
dcj. The land gradoaUy beeomes more elevated beyond 
the. town, and clumps of orange trees and other mwmigtmmm 
here and there intermixed, are more frequent: esitbesef^ 
Beaches the open countrj, where they spiead ooIl^ ^iek 

Cefosion. Numeious smaU conical bills * are-'seei 
ck ground, which are jcovered with a ilhort^ faal 
gvowth of heaths and feens ;. and the ;view ii 
each side by lofty mountains.'' - ^* i' .besi 

The habits of the people we thus describ(BMit>: t^ iftdl 
aeasoos of the year the men wrap themsehrea m Im^ cinft 
eloahs, one comer of which is usually thrown -OgeiiiihnJat 
iboulder* With the . cxeeptkm of the otoak, th efe dryet 
simple, and well suited to the mild olimate in - wUcb Mf 
Ure* It ooosiats of a short jaoket ipd breeches of w. eosMSi 
Uue, or bro^Mii couen otothf fioeli beneath wfaidb#»iighita 
Unen or cotton drawers hang several inches hdow;tho Aap e % 
both garments being loose and untied. Boots of 
leather reach rather more than half way up thw 
the head is covered with a bkae cloth cap, called^! 
ea." ^ The females of the Azores have not the.^delH^to 
rid complexion so much admired in some nthtr rougty i^ 
but their countenances are not devoid of animatteii^tail 
are often highly expressive. Their feet are rameriisbli 
small, and their gait is alow and graceful. Femalee^<||ie 
better class are seldom seen in the streets, as it is eatettssod 
highly indecorous for them to appear in public, unleaselif 
companied by their fathers or brothers ; even then, tlwir 
feces are veiled, and they are wrapt in large blue wooDea 
cloaks,, or are dressed in a peculiar, and uniform black 
habit called '^ manto," which equally protects them bom 
the gaze of the multitude." 

Then come descriptions of the Friars, Nuns, rdigious 
bouses, fisc. The superstition of the Azoreans is equaUed 
only by their ignorance. The customs, ceremonies, pen- 
ances, processions, &c. during Lent are minutely described*; 
we extract the following passage: ''In the afternoon. ef 
Good Friday, another procession takes place, wheo, eU. ibe 
images which have been already noticed, are again canied 
through the streets : and in addition, an attempt is made te 
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represent all the circumstanees io the denial, condemnation, 
and crucifixion of Christ, together with many other events 
iBcorded in the Scriptures* Men and women, the characR 
tars of some of whom are well known not to be the most- 
pore, are hired to perfonn io this show^ and are dressed 
«nd painted at the Franciscan eomrent, where the proceed 
aion IS rmrvanged. Our Saviour, lis represented by a hrge 
toeodm image, dressed in a purple robe ; upon ita head is 
a crown cf thorns, and the hands, which are tied, bear a 
reed. Two men, representing Herod and Pilate, march 
abfl^ rn red boots, with* splendid turbans on their faearis^ 
fiwm iiBBeath which an dbundanoe of fislse hair bancs: in 
gfttcefol ringlets over robes- of purple and ermine. Their 
long trains are held by ohiUreo dressed as pages. Tk^ 
eook and Sl Peter have ar conspicuous station^ in company 
with Judas Iscariot. Children^ dressed as in the proees** 
sion described in the preceding chapter, carry sihrerdisbe^ 
OD«Mne of which are a sp<mge, hammer and nails ; on 
otbersare human skulls and diigh bones* Following tbe 
tasascrsi two persons^ Mprosenting the two thieves ; they 
se^istiange^ dressed, and their arms are bound with oordsi 
Sheirf&OBft are coneealed hf pieoea oi Uaok crape, asd 
itey^eeeiguarded by soldiers on each side. Animifeaf 
Iftwy^i die mother of Jesiis, is csvried oa a bier ; lier e)res 
^M4irised to heaven, and tears appear to drop from them, 
9A1A are conspicuous at the dist«ice of many yards. lii 
Mother part of the processioo are seen .Abraham and Isaa«v 
elotbml in sheep-winB, Isaac bearing on Ua shoulder 'A 
iMindle of faggots." 

. ' Tbe eighth chapter contains an accomt of the diaaate, 
agriculture, &c. ** The thermometer rarely indicates a 
semperatore below fifrr degrees of Fahrenhdt's acale^ or 
above seventy-five." The state of sigricoltnre appears to 
be UNsefably bad, arismg in part from die entaalmeat 6f esp 
fatal, and nom a natural aversion to labour and improve^ 
nwDt in- tbe islands. Tbe remariEmade by the first edven- 
meters that noxious animals and reptiles do not ezisi in tbe 
UbMnea is confirmed by tbe observations of Dn WebsM, 
mkd in speaking of the miseraUe superetitionsy of tbeee 
istaiders, • Tciy careliiliy avoids die use of those AeivA 
vpihbeu, whidi they «o justly merit. 
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Chap. IX. '^ OnoM f;ardeo9---pureh880 of froitp^p^^ 
<— Oatbering and paoung tbe fruit— yarieties of femoofiioil 
drange a Gra pes— Vintage.*-^— —** The orange aod k— t 
trees blossom in tbe months of February and Mwote^W 
*' The trees generally attain the faeigbth of fiftnen nf imaajpi 
feet ; they are phnted with little regularity and 
ted to grow with unrestrained luxurianoe.'^— ^. Tlse 
produce ofa good tree, moommon years, is iroacBKtp«|hi 
thousand oranges and lemons. A few years sinni^j Omvwtfi 
m thousand oranges were obtained from one treoanii^ltiMpd 
nine thousand have been gathered from aaolbefsjaiflQiHBa 
quantities have never been exceeded. A aJnguhigririKyiii 
KmoQ and orange b described which has f^ a 
Mnilated appearance $ and diftrent lobes of 
ange or lemon retam the distinct sweet or sour taslai/'fi&Mae 
of -these arc shaped *' like a cucumber with.munenMi^'ioim 
riender processes growinc out from the sides ; 
a form very similar to the human hand, .with 
like fingers ; and some hang in dusters, or rnenmhlrtHeirtis 
oranges or lemons to which smaUer ones, of thoBisBtdf hall 
lets are attached,''* be. These are produced hgRMiifeialtt 
ting the common, or sweet orange, with the nfnuiinrtustpa 
and lemons. . v; sw e?9aiov 

Chap. X. Dismissing the popular topics whscbrdbqimtsn 
we have found very interesting, we now adversutrfdlhi 
Geological features of St. Michael, &c. '^ The Aswltt Hie 

Eeculiarly interesting to the geologist, as they eaUnhltyift 
im at every step marks of their comparatively reoentafesii 
mation, and of the operation of agents the most poweiM 
and terrific." The island is described, first generaUty^ and 
presents lofty mural precipices, deep ravines, lofty mooott 
tains, and isolated conical bilb with craters at the top*. The 
principal variety of Lava is of tbe basaltic kind, in applyie§ 
this term the author observes, he has *^ followed DeuhaM 
son," and a better authority it would be difficalllo.&idi 
The structure of the rocks is minutely described..; Thej^ 
abound in Olivine and Augite, and sometimes /Matani 
HaCiyne, basaltic hornblende, Titanite, Febpar, to.iJiisob 
of the hva is cnvemotit, an expressive term which hssi. 
adopted from Sir George Mackenzie's work on 
The following b an accouut of one of the cavoras'ui.lfae 
island. 



' ^Having veached a MA between three ind Ibdr niles 
M. Wen mm the city, we dieeovered the entnnfee to Ae 
eevern. It isa fissure in the roekt, ^hich here riseoDiy A 
lew feet ihini the surface, and is about wide enou(^ to ad^ 
npkiwo peieona abreast^ The bottom, when viewed from 
tbe n i fn a mj ^ tat some yards fcurmed a gentlj. inclined phoe*; 
kalaas 9W'e proceeded the rocks spread out on bodi Mdes» 
txU^mi$ soon found ourselves in a spacious apartment, the 
flMr3ofiwfaich was heaped with huge fragments of kva thai 
hfdifidteti from above, and over which our progress was, for 
flSBBtildistance difficult and rather dangerous. At the tfs% 
knea oSien or twelve jrards from the entrance, we oame 
ewddenljr: upon the edge of a precipice, bevend which it 
aeeoMHltiinpossible to proceed. Oreepmg, however, with 
caution along the edge^ we presently came to a point where 
epaceomulation of fragmenta afionkd a natoml, bm dan* 
geious passage, and, by leaping from rock to rock, w^lt 
Jength veached the bottom. 

'i*>Vi.IEhe heighth of the precipice was jmbablv not less 
diad thii^ifeet ; and as the torches^ with whieo we were 
enised/nesyed to iHuminaie the cavern but feebly, we di* 
ne^pidiousigside to kindle a fire. From the sound of our 
voices, we were of opinion that this apartment was of great 
eMratpiiind the strongest IMk we oo^ obtain, did not 
mriibhattatDJdiscern the roo^ 

o^ff Sbw^ht of the fire strongly ce trasted with, and gradu* 
dly ioer m the aurrounding darkness, produced a very pic* 
toRlsque effset, which was greatly heightened by- the silua- 
tai of our VMir^y some of amom were obscurely seen stend* 
iag upon the huge fragments of rocks, while others were 
passing and repassing in various directions, exploring a pas- 
sage to the recesses of the cavern. Having groped about 
fDT some time, over and among rocks of all snes and shapes, 
whioh were jpifod on eaeh other m every possible manner, 
wviat length discovered, on our right, a chasm about two 
feet fa width. Ijooking into it fitim above, the space be- 
losr a^>eared to enlarge, and the lava on which we stood, 
tMbsto die roof of another cavern beneath us.."-— «-^ The 
fa ar iwas ; oovered with fragments of every siie, and from the 
bM hmlg stalactites of lava ; an appearance highly niteres- 
ting, and which amply repaid me for the danger and diffi- 
cnlqr encountered. Oq breaking the stalactites they were 
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found to be much more porous aod resicokr tban aoj hva 
I bad previously seen. Tbe cells were neerlj periiMi 
spheres trranged in cQneeatric oirdee* and ooost oiAum 
were large eoougb Do contain a pea. They were afll virih 
ble, however, till ihe atalactitea were broken, being a a fctat 
with a smooth and bard crust. The partkione becwtetannhc 
oells were less than the sixteenth of an inoh in thirhni—j 
aad had an imperfect glimmering lustre on the tnakis^am 
tore. Most of them contained a loose brewn, mMbifrm^ 
ter, probably the result of partial decompositions ^!iBli»trtn*j 
lactiteSy externally, have adark iron grey ookMu^inrimaliflNn 
paasina to black, and they are deeply chanoeUed iaon hii^ 
tudinal direction. They occur of all sisss, 
are Ie3s than an inch in length, while otberi 
Their diameter is not. less variable btit never exceedasfir 
inches at the thickest part. Thoae which were nboulmfaai 
in length, were usually from one to. three inches ifainU^ 

When these stalactites were broken, water fell frmn llmaj 
but externally they)were dry. Theattrection of thwniamii 
socks of thb island foe moisture is observed by the iillwsiia 
be very great and to this be attributes in a goed dngiMviihq 
fertility of these regions : the same remark hDUs'.lnMiidt 
other volcanic regions, and even <>f tm^ conntriesrcUbof^ 
in this respect they are less remaii(able. : :,.-;3 a^fi 

*' The difficulty of penetrating to the last apartment^isfiiir 
cavern, was by no means inconsiderable, and ibc.thl^lmt' 
few yards, we were obliged to creep upon the-bottDni,:aad 
advance with tbe utmost caution, while tbe sharp |ioinls^ 
hundreds of stalactites were in contact with our cloibse.'' 
Some of the circumstances, noticed in the lava of theM caiv^ 
erns, are curious, &c. throwing light on the manner in which 
they may have been formed, tbe lava appearing like melted 
lead thrown into water — tbe walls " in some places seem to 
be covered with petrifactions or vegetables, uid abmhe, re- 
taining the most perfect resemblance to their originahsp" 
some specimens resembled bunches of grapes pardi^y fla^ 
tened, and some were like '^ coarse lace.*' 

Chap. XIL '^ Geology of St. Michael continueck-^Bmp- 
tions from the sea." In addition to tbe facts whiohtheauther 
examined in person, as to the structure of the. roclu^&ouite* 
has given the details of the recent volcanic eiuptionSy.ail* 
proving these islands to be ^* among the. most -recent fbrmn- 
tioQsofour globe," but we have not room for extracts from this 
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portion of the work which although highly interesting has been 
impart pobiisbed before. In this chapter is a letter from 
Captain Tillard of the British frigate Sabrina, *' describing 
ibe phenomena attending the eruption from the tea in 181 1, 
and which was originally published in the Philosop. Transact. 
fiH:181^« The frigate being there at the time, Capt. T. 
landed- on the fieti^ island and named it " Sabrina," but it 
diaqipesied a few days after beneath the waters of the 
oiMm. To the account of Capt. T. succeeds another, first 
pnUished in the ninth volume of Brande's Jour, of Science 
and the Arts, of the Royal Inst 

> We observe Dr. Webster makes much use of the word 
Trachyte, which is rather new in this country. This term 
ia now applied very generally abroad to a porphyritic rock, 
or rather, to many different porphyritic rocks having the 
MMral character of containing crystals of glassy felspar. 
Id speaking of this rock, it is observed in the Edin. Ph. 
Joan in a paper of Dr. Borri's on the volcanic rocks of 
Auvergne, tiwt ^' it is almost impossible to give a definitioD 
of such m roek ; how could it be otherwise with a volcanic 
produotmv which is formed from all the different members 
of ithe gnliite formation ?" 

ii;S\Nm9e is described as occurring in vast quantity and iC 
often contains hitumituna toood resembling the Suturbrand 
of(Eceland. A distinct transition from Pumice to Obsidian 
WM' oAen liDticed. The obsidian is always found in St. Mi- 
chael, in loose pieces and is of the usual black colour, some« 
ti a s e s irridescent, which Dr. Webster attributes to exposure 
Vb the air, be and always contains crystals of glassy febpar. 

In ohap. XIV, an interesting account is given of a atu- 
pendons crater fifteen miles in circumference, and now em- 
bosoming an inland lake which covers one third of the in^ 
eluded space, while the rest is occupied by vegetables and 
a tbin population with a small village called by the natives, 
the eeren cities, and the vale is called the valley of the sev-* 
enckieft. 

In the XVth chapter a remarkable rock is described ais 
OGCHfriag on the mountain of Agoa de Pao. ** Some of 
the ptaoes were about twice the sise of a man's head, and, 
at first sight, might easily have been mistaken for pieces of 
granite. '^^^J "re composed of felspair and hornblende, 
and contain a few scattered grains of ipagnetic iron. The 
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fclstMir is divided ioto prismtdc disUnct eoiiiieGli(Nis» mbitBk 
an from half ao inch to two ioches io koglht and fipamai 
aighth of an inch to an inch in thickneit.*' The aagkaurf 
adges of theaa masses were rounded and sliow«d mm^40i 
attrition— Angular spaces have been left between 
cretions, in one of which, says Dr. Webster, I 
portion of transparent quarts having a red tiot. SSkm 
are partially filled by oystals of hornblende 
them, and it is probable that they were onco 

tied by that mineral A small quantity of Uaok 
eres to the surface of some of the largest eoooaoiiiiibef 

felspar. : l>-iiciiik: 'tu 

The most singular circumstance in these 
division of each one of them into .a coarse and- 
portion. The latter, composed likewise of hondbknd»aM 
wlspar, intimately mixed, and in nearly equal fiMiitilies, 
forms a nucleus, which is completely enveloped hf^lhe 
eoarse concretions. There is no gradnal transitioa ' 
•Be to the other, but they are so distinct, thaty 
plication of a slight degree of force, they 
each other, and the nucleus, or fine jnrained pbtaiMiyjpa»' 
sents a smooth and convex surface. The lustiw*m|MljlraB»- 
kcency of the fekpar, in all these fragmentSf!»iai(SQoiiaB 
evinces that they could not have been subjected 
elevated temperature.'* The author then goea on^^io/. 
mark, that ** if these rocks had been found oa -ni 
composed of the primitive rocks of many goolegials iknif 
would have been described as granite, or sienite, 
is in Dr. Webster's opinion, no reason why they we 
in ^eir present situation, equally entided to the naiae.*^ 
' Perhaps wedonotexacHly apprehend the author's 
He evidently does not intend that the specimens mefimhlim 
granite and sienite (and this resemblance has appeared to 
us on inspection of the specimens to be very striking) isdieals 
that the immediate region in which they are found is priott- 
tive, for this is disproved by the whole tenor of his o bsMsa 
tions. If he means nothing more than that the pieoea-k 
Question have such indicia as prove their origin fimn pMBK 
tive rocks, tbis conclusion contains nothing imprmabls, 
for fragments of primitive rocks are not uncommon aoMing 
volcanic ruins, and the mechanical analysis of kva by Gof' 
die^ is said to dis(QOver principally primitive minerals. We 
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would ask Dr. Webster whether he is warranted in infers 
nog that bis supposed primitive specimens, ^^ could not have 
teen aalijected to a very elevated temperature/' because 
ttbe}i«Btain ^* their lustr6 and Cranslucency," for the glasaj 
fclspHiiilyhieh he mentions as being found so commonly in 
^ttB^mtmrnad even in the obsidian and pumice of St* Michael 
9MMi}i mifir e remarkable for lustre and uansluceney, and in. 
tftaa ^imdo^A^esnvius, we often find transparent and brilliant 
-iqaM^sofieucite, not to mention the beautiful olivin which 
-ifennds io/much in the lava of the Aiores. 
lo SktBmtkat next adverts * to the occurrence of fragments 
of similar rocks, in the vicinity of volcanoes now active, 
srildsit^tes'^is opinion that the specimens observed by him 
ksmUjionbave been carried op the mountain, or have ftome 
hhtfmiiqr i^ign, or accident as in the case of ballast stones, &c« 
?9}^'These stones were not found in the immediate vicinity 
vfta:^ birildNigs, near the sea shore, nor at the base of the 
<fiiottDiaiiij but at an elevation of not less than one thousand 
'fipeMttbMra 'the level of the sea, and in a ravine, probably^ 
<iievkBtefi9*trodden by human being." We freely assent 
^40ttfb^9imbtff^B observation that *^ in examining any tract «f 
«oBnn^qslto» geologist cannot too often call to mind the re- 
^BdkkftufeiHefevboldt that ^* he is exposed to a thousand er- 
fors Mttb loses* sight of the changes, which the intercourse 
ftetieaeiioiaaims produces on the surface of the globe." 
«(iidNia>«rii»le' of the lower part of the island is composed of 
fl>dliSi;?{:jwhicfa also forms a small island, or more properly 
fs a ii ria the sea in front of the town of Villa Franca. This 
^iiisl aippe&rs from its structure to have been formed by aft 
eruptioD like that of 1811. Hot springs occur in various 
flacM id' St. Michael-*— those of ^* the valley of the Furnas" 
•aM moet interesting and curious. 

:.. <}bip.XVUI. The Valk^y of the Furnas, &C.&C. <'The 
«lMiC«fri8gs of the Valle das Furnas,"* render this the most 
i tetestingspot in St. Michael. The valley is nearly twelve 
4nilM:'io> circumference, and is bounded on every side by 
of various height. Its form is like that of the 
enclosed vallies, which have already been described, 
lis^a ^Mlyr- • circular, but its surface has considerable irregu- 
telilyv iwhig here and there into small hills. A part of it 
^ia^tedelr ; tolerable cultivation, and if is inhabited by a few 

'^ ' ■'^'Yhe Portngaete word '* Fnraas" metuif caTerns. 
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peasants. It is watered by mnuj streams that wind through 
the plantations, till they unite to form a small rirer, eaUed 
^ Ribeira Quinte," or warm river. After a circuitous 
course the Ribeira Qtiinte flows through a deep ravioeaiwl 
empties itself into the sea on the southern side of tfaesiafauid 
at the base of Pico da Vieia. - -.. rr^r 

The mountains surrounding this valley ararQOfigBiMefl 
chiefly of pumice, but compact lava and rockd of |d)(^|c%- 
chyte family are seen on the face of many of the pc^ 
The columnar structure and vertical arrangemeot- 
rocks are quite distinct in some places ; in othti:^)i^fq»|^.9f 
the porphyry and pumice appear to alternate. .T||ie]l^4^ 
sometimes separated by layers of fine sand or ashes. A^Sm 
pieces of slaggy lava and scorie, are occasionaUg^vlf^B^'l^ 
the foot of the mountains, but there are no large eoUecUifpfi 
or beds of them. • t. !, . 

'^ The hot springs are continued towards one ^Tt^ff^pj 
of the valley, beyond a few cottages composing the viUige 
of Trunnas. They are not seen at any distance» beiAg.pc- 
rounded by small hills, some of which, there 19. g|^^^- 
son to believe, owe their origin in part, if not altoigf^^^ijio 
the springs themselves. They are generally covBfedfT^iui 
short shrubs, but some of them are wholly plevoidofiWff |^9f^ 
of vegetation. They are composed of clay of 4iSiftfwi^ 
grees of compactness, which is variously, and ofiexn bfW>- 
tifuliy coloured by iron under diflerent degrees of oxidatiipp. 
The clay is intermixed with fine pumice and masses of 
siliceous sinter. As we pass along the narrow road iiooi 
the village to this spot, the gradual change from a fertile to 
a barren soil is observed, and within a few yards of the hot 
springs nearly all traces of vegetation are lost. At the ex- 
tremity of the road the ground is almost snow white, and 
then acquires a reddish tinge ; this increases in intensiqr and 
brightness, and finally passes through an infinite variety of 
shades to a deep brown. Here and there patches and veins 
of a brilliant yellow and purple colour add to the singular 
aspect of this remarkable spot. The clay is in some places 
so much indurated as to retain an imperfect slaty charac- 
ter but most of it is soft and has an earthy aspect* It does 
not feel perfectly smooih when rubbed, but is full of hard 
grains, which are exceedingly minute ; and when a mass 
of it is diflused in water, a quantiQr of fine siliceous parti* 



and the other Azores. 283 

cles is apparent. It has many of the characters of Tripoli 
ft is used by the peasants as an external apph'cation for cu- 
taneous diseases, and is undoubtedly beneficial in some par- 
ticular cases, firom the quantity of sulphur it contains." 

'^ The vicinity of the spring:s is indicated by the increased 
temperature of the earth, a sulphureous odour, and the ea- 
tnrpe of vapour or steam from every crack and fissure in the 
^ot^iid. The temperature of the clay continues to increase 
ti we advance, and a greater quantity of vapour is at last 
§een slowly ascending from the springs themselves. The 
Volumes of smoke and steam rolling upwards from the sur- 
face to a great height ; till they are gradually diffused 
through the atmosphere, or mingle with the heavier clouds 
that crown the summit of the mountains, produce a striking 
effect. The confused, rumbling, and hissing noise, that is 
heard for some time before^ we arrive in sight of the springs 
Increases at last to an incessant and terrific roar, and seems 
to issue from the very spot on which we stand. The earth 
returns a hollow sound, and great caution is required to 
avbid sli^pping into the pools and streams of boiling water, 
with w'Kieh its surface is covered. 

'^ The* ^nti^ of hot water discharged through the in 
^i!Hfiibi^1e orifices in the ground is prodigiously great, and 
M)b^ /JKVi^nt streams unite, forming a small river that, 
MB \lhy<^ joins the Ribeira Quinte. The largest springs 
^i^' tfiirthed '' caldeiras," or boilers, and a shallow basin of 
earthy matter has been formed round each of them, by de- 
pbfintions from the water. Much of the water is constantly 
retained within these reservoirs, and its surface is more or 
less agitated by the escape of sulphuretted hydrogen gas, 
and the ejection of the water from below. The tempera- 
ture of some of these springs on the second of December, 
between three and four o'clock P. M. the thermometer 
standing at 63^ Farhr't. the barome.ter at 29, 4 was as fol- 
Vows z 

r 207<>— 200^ 96*»— 137*»— 203* 

t V, i90o_i34o_|7oo 73o_ii4o 

^'^7 I840 94<>— 122»— 171«— 147* 

^* 'The basin of the largest spring, particularly designated 
is *^ihlB ealieira^^^ is circular, and between twenty and 
thirty feet in diameter. ** The water in this, boils with 
itittch greater violence than in any other caldeira, tod dis« 
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tiBCt loud explosions occur al short intervals, which are 
succeeded by a very perceptible elevation of Uie body cf 
water within the basin. This is attended with a loud iiis»* 
ing nobe and the escape of great quantities of sulpbarettei 
hydrogen gas, steam and sulphurous acid vapour.'V^ The 
water of these springs is used in bathing houses erecXe^nni} 
them and found highly beneficial in many complaiotSA^i^p^U 

'' Wherever the water has flowed, depositions^f sjlifaeonq 
sinter have accumulated, and circular basins, iuini|nted'. 
entirely of this substance, have been here and thertKfiinba^ 
round a spring. The siliceous matter rises, in inaifiy<pbUils, 
eight or ten inches above the level of the water, anA^iafaoiir 
ten exceedingly beautiful. Vegetables, grass, Ipafcajridr 
similar substances which have been exposed tatb^'biitt 
ence of the water are more or less incrusted with tSiex^ mi 
exhibit all the progressive steps of petrifaction ; some betig 
soft, and but little differing from their natural state ^. wh9e 
others are partly converted into stone, or. perfectly, comsli** 
dated." All these masses are more or less abundant. ia.aak 
phur, often crystallized and constituting splendid apefliiieM^ 
Much of the sinter resembles that nf thfi[;r] irnnfrlriflMidi i 
itiuch is represented as being far more beautifuL> One (tm-^ 
riety which has been described in a former number ofthid 
vol. Journal, pa. 26 is distinguished by its struoMTe oiid 
chemical composition (containing 16.35 per cent oC'Waler^ 
andDr.W. proposes to designate it by the name '^ Micbael* 
ite." Silex occurs in the cavities of the massive sinter, iu 
stalactites, some of which are covered with '^ small, brilliant 
crystals of quartz." 

Near the springs is a remarkable breccia formed of frag- 
ments of lava, pumice, sinter and o6ndtaii, cemented by 
siliceous matter. From observing the ferruginous deposi- 
tion of some springs of cold water within a few inches of 
the hot springs, and from the occurrence of pebbles having 
a metallic stain, Dr. Webster suspected the existence of 
sulphuretted iron and caused an extensive examination to 
be made. At a considerable depth below the surface, Imb 
conjecture was verified by " the discovery of an abundance 
of sulphuretted iron ; a great quantity oi which was throwo 
up. Most of the pieces were as large as a man's head, with 
an irregular globular form." These pieces had all the char* 
acters of iron pyrites and in the author's view, the exij 
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of this bed of pyrites, enables us at once to account for all 
the phenomena in this spot, especially the sublimation of 
the sulphur, the heat of the water, and the chalybeate prop* 
erties of the springs. We cannot but think however, that 
akhough the pyrites may be and doubtless are active in pro- 
dvoing these remarkable phenomena, the cause is scarcely 
adequate to such continued and grand effects which most 
probably be ultimately referred to the general and deep 
abated cause of the volcanic activity which so signally distin- 
^isfaesi aH the Azores. 

. Ghap. XIX. Contains an account of the chemical and 
intedical properties of the waters of these springs, from 
which it appears they contain Carbonic Acid, Carbonate of 
Potash, Muriate of soda. Iron in the state of Carbonate— 1| 
Vmce of manganese and silex. 

In an Appendix is given a general sketch of the remain- 
ing islands of this group— it is very brief, and consists 
chiefly of the scattered facts collected by the author from 
diflferent journals, travels, be. He did not visit these islanda 
and therefore does not pretend to give «ny thing more than 
a sfceiWb of them. There is in the Appendix a very inter- 
esting iklcount of an eruption in the island of St. George in 
IS08^>by'.J. B. Dabney, Esq. American Consul at Fayal. 

inDr;:)^ebster's volume is neatly printed and is fully illus- 
%iBi6fd'i)y the following engravings executed in a correct and 
el^ant&yle. 

1. A general map of the Azores. 

. 2. A particular map of St. Michael. 

3. A scale of the Barometer and Thermometer at Ponta 
Delgada, Oct 1 8 1 7 to March 1 81 8. 

4. A view of the Eruption on the N. W. coast of St. Mi- 
chael, June 13, 1811. 

5. Appearance of the Island Sabrina, S. W. one mile 
from St. Michael. 

' 6. View of Pico and St. George from Fayal. 
We have extracted so largely from Dr. Webster's volume 
tittt the reader will now be able to form a competent opinion 
fin. himself. But in closing this article we cheerfully add^ 
tbatwQ have rarely perused a volume of equal extent which 
has- presented more valuable and interesting informatioa 
conveyed in a chaste, unostentatious and perspicuous 
manner. The work is both popular and scientific; but rejAr 
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ders of both classes may, and we presume will peruse the 
whole with pleasure and advantage. It is a Taluable addi- 
tion to our stock of foreign travels and does credit to its 
author. "' ' 

Abt. V. — Notice on Vegetable Fossiltj vMck irwMiftlfa 
Layers of coalformatiam ; by Albxaivder BROHONtABi^ 
Member of the Royal Academy of Sdenees^ CkirfSagif 
neer of the Royal Corpt ofMrnertj tfc. ^' ^on oi ^' 

-•v*;i -Mil iO 

Extracted from the <« Aniiales des Mioea, Sac 1821."~Tf^|||hitai),4f,^ 

Isaac Doolittle. 

The presence of organized remains in the miif^it^bf' l^ 
solid strata of the crust of the globe, and which sooiiethiiis 
are found at great depths, is one of the circumstances tnost 
worthy of exciting the curiosity, and fixing the atteoti^of 
observers. •:•<«-♦ v^a 

These remains of former worlds, oden very'iiiM^i 
and but slightly altered in their form and structure? ^^k . 
entirely changed in their nature, seem to have heei s^ w^l 
preserved, solely in order to afford us the only dHciMSUl^ 
which we can ever hope to possess respecting tli^'^IVjiftdMA 
History of these various periods : these ancient rernaiils'iS^ 
like scattered sentences of that history. The mori^^\in£j^iiii 
collect of them, the stronger will be the hope that^ sliall 
one day re-establish it, if not perfectly, at least in its most 
essential points. The fact which I am about to mention is 
not new, though instances of its having been observed are 
still rare. It is, moreover, so remarkable, so important to 
the theory of one of the formations of the earth, the most 
interesting in every point of view, that too many instances 
cannot be noticed. 

That which is the subject of this notice is the most com- 
plete, the most clear, and the easiest of observation ; it wiH, 
therefore, be one of the most authentic. In this publication 
I claim no other merit than that of having described ahd 
designed, and by that means, inscribed on the registers (S 
Science, a fact which the Engineers of mines of the Depart- 
ment of of the Loire, (Messrs. Beaunier b Gallois,) penned 
eut to my notice. 
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It has been long known that the deposits of Fossil coal 
are accompanied by large quantities oi vegetable remains : 
it was also long ago observed, that plants having a strong re- 
semblance to our ferns, and the stalks of other plants, unJike 
any that are now known to exist, were most common in 
those regions ; but it is not a long time since it was first re- 
marked that the entire system of those vegetable remains 
was different from the entire system of vegetable remains 
:Whicb are found in the more recent strata of the earth ; and 
it was not known until within a few years that these remains 
were not always laid down io the fissures, or on the surface 
of the layers, and parallel to their stratification, but that in 
some places they intersected those layers, passing through 
several of them, being sometimes perpendicular to them, and 
spfnetiroes in a vertical position, natural to all phaneroga- 
ippus plants. 

Most assuredly, if these notions had been more general, 
jyfthe facts which confirm them had not been considered as 
exceptions due to chance, we should not have seen in recent 
pcMT^o^Sfrtheories proposed on the formation of coal, which 
j^t^f^puj^^e in evident contradiction with these facts. 
[|;^ ^hg ir^irtical stalks which we are about to describe, have 
flc^^i^^l^^^en noticed by Mr. de Gallois ; they are seen in 
^b^Jpf^srili$tinct manner at the Mine of Trent/, at 1000 
m^^l^^ 1(1094 vards,) north of the city of St. Etienne, in the 
^Wjix^^ of the Loire. 

i/ This Qoal mine unites two circumstances very rare, and 
at the same time highly advantageous for observation, the 
strata are almost perfectly horizontal, and the mine is so sit- 
uated that it is worked wholly open from above, in the usu- 
al manner of working quarries ; in this manner an opportu- 
nity is ofiTered of observing a natural and complete section 
of the different rocks and minerals which compose the su- 
perstructure, and of representing them with a degree o f 
clearness, and throughout an extent that is wholly impossi- 
ble where mines are wrought by subterranean galleries. 
'..This natural section of the ground is highly interesting, 
Qpt only from the circumstance of the Vegetable Fossils, 
dbat form the principal object of the present notice ; but also 
from the presence of compact carbonate of iron, so constant- 
ly found to accompany coal, and which will sooa become in 
France, as it has long been in England, a source of great 
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profit, and of a branch of industry hitherto unknown to 
us. 

Confining ourselves to the examination of that pftrtoflhe 
mine of Treuil which is represented in the plate, < we may 
remark, in proceeding from the lower terrace to the aorlise 
of the ground: ... .T>;ri. 

1st. A stratum of a micaceous coal slate, 'i<SQiy|ade 
charbonneuse paillette" S, which is soon followed bj^^iW 
oi coal, H, which is about 15 decimeters (iieir iifMH) 
thick; . •♦no Ims- 

2nd. A second layer of the same schiste aod PJbjttld^S) 
but thicker than the former, and contauuDg in itt. to wil Jg 
^ions, and very neartotbebed of coal, four beds of mn pad 
carbonate of iron, in flattened nodules, F, of diffartiilrjUto, 
and completely separated from each other; or in'^Jaige 
plates, swelled towards the middle, accompanied^ otiwnd, 
and even penetrated by vegetable remains; 

Srd. And, as the second terrace above this bed of acUst, 
another bed of coal which is from 46 to 50 centinietrat(18 
to 19^ inches) in thickness, and which is covered wHk t 
bed, composed of schistose clay, S, similar to theloMf rlHie, 
of four or five thin layers of coal, and, near its ufifier/part, 
of three or four very thin and closely connected beds ^> of 
compact carbonate of iron, F, in every respeotsiniilir^o 
those above described. ., • i  

The schists and the iron ore are accompanied' bf- & 
great number of vegetable impressions which cover aad fol- 
low all the contours of their surfaces ; 

4th, and lastly. Here terminates the coal formation by 
presenting a bed 3 to 4 metres (10 to 13 feet) in thickness, 
of micaceous psammite, sometimes offering simply fissures 
in different directions, sometimes very distinctly stratified 
and even passing to the structure of large laminae. 

In this bed, and throughout a very large extent, are Ibund 
a great number of trunks, placed in a vertical position, trav- 
ersing all the layers of the bed, only a small portion of 
Vfhich are seen in the plate which accompanies this notice. 
It is a real fossil forest of monocotyledonous vegetables, io 
appearance resembling bamboos or the large equi$ehm^ 
petrified on the spot. 

Although the strata are, in this place, almost perfectly 
horizontal, it may, nevertheless, be perceived that a move- 
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ment of translation has taken place since the precipitation, 
and even since the consolidation of the upper layer of psam- 
mite ; this movement, it is true, was not extensive, though 
sufficient to break, in several points, the continuity of the 
«lalks or trunks, so that their upper parts are, as it were, 
pushed aside, and do not correspond with the lower ones. 
- It. does not enter into my plan to describe these plants, 
90rtor endeavour to determine to what'family they may be- 
ICMig : ibis is a very important and a very difficult subject, 
and one which cannot be treated cursorily. My son, aided 
by :t)i€ counsels of Mr. Decandolle and the assistance of the 
^oiogists, commenced, a long time ago, a separate work 
on that branch of Botany, which has for its object the study 
of.fosMt vegetables : for in giving names to this species of 
vegetables, too rapidly and too superficially, there would be 
danger of propagating, relative to their genus, opinions which 
might prove to be erroneeua. But, although I here speak 
only of the position of the stalks, and not of their nature, I 
cannot refrain fporn offering, on this last head, a few observa* 
tionr wtiich relate immediately to those of St. Etienne, 
which'I'have just described. 

'ir At 4kif^mine ofTreuil there are two distinct sorts of stalks, 
the one cylindrical, articulated, and striated, parallel to their 
&dgis9^< these do not offer, in their interior, the least sign of 
organized texture, their cavity, probably fistular, is entirely 
fitledwitha rocky substance of the same nature as those 
itfbiclr compose the layers they traverse. These stalks are 
the most numerous, and differ much from each other in di- 
ameter, from only 2 to 3 Centimeters (| to 1| inches) to 1 
or 2 decimeters (almost 4 to 8 inches) and perhaps more. 
Their greatest length appears to be 3 to 4 metres (10 to 13 
feet.) Their surface is often covered with a ferruginous, 
and even a carbonaceous crust or deposit. 

'f he other vegetables, less common, ar^ composed of 
hollow cylindrical stalks, which diverge towards their lower 
extremities, and seem to be divided in the manner of roots, 
but without the least ramification,* 

It does not appear that any of these trunks can be ranked 
with the trees of the family of the Palm tree. This result, 
which I simply announce, will be developed and precedec) 

* Tht plate thews these diverse circumttance^. 

Vol. IV No. 2. P 
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by the reasons which lead to its admission in the special 
work which my son will puhlish on this subject. 

I stated, at the commencement of this notice, ibat the 
fact here described was not new to geologists. AmoaiE the * 
instances which have been noticed of the stalks offamU 9eg* 
etables, traversing several strata, or being placed vcnioiMy 
in the bosom of the earth, I shall call to recoUectaohsabots 
which appear to me to have the strongest aoahiftji iailb'ihe 
example of the mine of St Etienne : these chataoqsfrwiB 
contribute to establish the resemblances^ equally ieahsnd 
remarkable which the coal grounds of all oonotrieisiaArj 
in every particular, as well of their fonnafioa undf cAdr 
structure. -->inirij 9(H 

Mr. Mackensie observed in the coal grounds oiBio^mxJk 
newt Pennycuik, ten miles from Edinburgh, m ^rarnod 
trunk of the length of about 12 decimeters (4 feet), -wlikli 
was composed of earbonaceous sandstone (psammil&):nfld 
the bark or the substance that here replaces it is oe nipes ed 
of coal. This trunk was not only striated to ngiu iiUllrily 
like the stalks of St. Etienne, but was divided liirn ihiMibi 
transverse sections or articulaticms.* -^ri^H ik b') 

A fact, very similar to the above, appears to buffftlipte 
observed in the coal ground of South Shields.f ' .vf97.M i 

Mr. de Schlotheim also cites instances of vertical* stailte at 
Kiffhaiiser, in Hartz,| in the mines of Manebaok^Msem* 
d'llmenau, fac.  > ' < = o '/♦ 

But the instances which have the strongest analogf . with 
that which I have described, are those observed in Saxony 
by Werner, by Messrs. Voiet and d'Aubuisson, in the coal 
grounds of the environs of Hai'nchen, and by Messrs. Habel 
and Noggerath, in the coal mines of the country about Saar- 
bruck. 

• BibHothique UniverseUe V. VHI. p. 256. The fij^re which a there 
g^ven represents this trank with roots, and as rising above the surface of 
(he soil ; but it has been found that this was an error in the de^ig^, and that 
behind it should have been represented the layers in which it was, and re- 
mained engaged. 

t Ibid. V. Vlfl. p. 234. This fact, presented in a very vague manner, 
can hardly be given as an example from which useful oonsequeiipes can be 
deduced. 

:( In Ltonhard TuMchenbuck/ur diegctammte, &ic. 1813, 7tb year, pw40. 
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In the first of the above named places, four or five staUu 
from twenty to 30 centimetres (abouteight or twelve ioobes) 
in diameter, which Mr. d'Aubuisson calls trunks of trees, 
are seen standing in a vertical position in the micaceous 
sand stone (psammite) of the coal ground. All the accompa- 
nying circumstances are similar to those which attend the 
vertical stalks of St. Etienne.* 

• Sittilar facts have been observed in the environs of Saar- 
bruck^ in several coal mines, particularly in that of Rohwald, 
ivbem the trunks measured two metres (six and a half feet) 
in height, and six to eight ^decimetres (two feet to two feet 
seven inches) in diameter, and in the mine of Wellesweller : 
the trunks, found in the latter mine, remarkable for their 
conioform, for their diameter from forty-five to thirty-^ix 
centimeters (seventeen and three fourths to fourteen and a 
quarter inches) and for their length which exceeded three 
metres (ten feet) have been lately described, and elucidated 
by plates, by Dr. Noggeratb.f 

These trunks, which cannot be (lassed with any known 
?egeliride^ and which appeared to differ from those observ- 
ed at Hakncben and at Su Etienne, traversed several layers 
lef fBumnite, as well sandy as schistose, and were situated 
between two beds of coal. 

M- Mrjcde Charpentier cites a similar instance which he ob- 
served^ the psammite coal-ground situated north-west of 
Waldenburgh, in Lower Silesia. He says that in 1807 there 
was discovered in that mine a fossil tree, in a vertical posi- 
tion, traversing several strata, and having the forms of its 
roots and of some of its branches in a good state of preserva- 
tion, while their nature was changed to a fine grained 
quartz of a greyish black, but the structure was not recognir 
zable : the bark and the small branches were changed tp 
coal. This trunk was four decimetres (fifteen and three 
quarter inches) in diameter, and there remained of its length 
about four metres (thirteen feet.)| The presence of the 

* See Journal des Mnut^ V. XXVIL pa^ 43, and more especially 
d'Ausrissoir, Giognosie V. 2, p. 292. 

t Vtber aufreeht in gebtrgMguiem. ingnehkffenefMiilBmmtimmmfi frc 
von Dr. Jacob Noooxrath. Bonn, 1819. 
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braochesy of which there seems to be but little doubt, estab* 
lisbes a remarkable difference between this case, that of St« 
Ktieone, and those of which we have made meotioo. 

Finally^ Mr. Habel has observed, in these same iinr««9i 
vegetable stalks placed in an almost vertical position, %$H) 
which were in every respect similar to ours $ they wete/roipt 
two to two and a half metres (six and a half to eigbl jh^)im^ 
height, and twenty^five centimetres (ten inches) in^jAi^Wlifih' 
they were articulated, regularly fluted, and cover^Affriihii^^/ 
thin coat of coaU These stalks traversed the bedf fff HlMkii 
formation which contains the earthy carbonate of iron* Vi v/o/ 

There has been lately found in the standstooes t(|bMI((Wrib^ 
probably the psammites) which cover the coal foci|i«ti0il of-^ 
Glasgow, to the north-west of that city, the trunk of ftr^nneeiMlt^* 
a vertical position ; this trunk was six decimetres (^MMifeffl 
eleven and a half inches) in diameter, its transverse seetiqn 
presented a figure inclining to oval ; like those already da-^- 
scribed it was entirely filled with rock of the same nature Mi: 
those which surrounded ft ; but the bark, (that is to sty/iha. ' 
external part of this vegetable, for nothing proves tli&4iiiJvidlu 
a real bark,) was converted into coal. It was disengagadl ;/ 
throughout an extent of about one metre (tbirty-^iu^ie'.^lih.,: 
es,) and no branches were discovered, yet, it is saidvi^ooiAu. 
were formed at its lower extremity, particularly (qv^^UimK^ 
ones which plunged into the earth like the roots of commoa: * 
trees. We cannot, says the author of the notice, class tbia •:* 
with any kind of trees now known. (Thomson, ^nnaU af 
PhUosophf/f 1820, November^ page 138.) 

I say nothing of the stalks and trunks of trees, properly so 
called, not only fossil but petrified into silex, which have 
been found in formations absolutely foreign and always pos- 
terior to that of coal ; these instances of petrified wood are 
Very numerous, but their geological position distinguishes 
them entirely from those which are the object of the present 
notice. 

It is probable that examples of stalks traversing the layers 
of coal-grounds are also very frequent, and that, if only a 
small number have been described, if so few have been eo* 
graved, this circumstance is owing chiefly to the manner in 1 
which the coal-mines are generally worked. They are almost . 
always deep and can be approached only by shafts and gal- 
leries which are fiever Very lar^e. In digging these sabter"* 
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Itaaean passages, they always endeavour to avoid passing 
through the psammite, which would cause much expence 
without any pro6t to the miner ; and it is these rocks which 
appear to contain the far greater number of the vertical 
stalks. These obstacles have much restricted the number 
of eases favourable to the discovery and to the complete and 
eafiy observation of those stalks ; but We are led by analogy 
to- believe that, if urged on by the same motives of interest 
which induce the search for iron ore, those stalks would be 
found m the coal-grounds as commonly as the coal itself. 
Now if these stalks, still retaining their vertical position, 
annouk)ce that the coal-grounds of St Etienne, Saarbruck, 
^t, have been formed and deposited in the places where 
these vegetables once lived and grew, we may, we ought 
even from analogy, to come to the same conclusion in rela- 
tion to the other coal-grounds. We must then no longer 
go to seek beneath the torrid zone for arborescent ferns, and 
all the vegetables of a tropical aspect that we 6nd buried in 
th^ coaKgrounds, and bring them into our latitudes by means 
of strong Currents, or great commotions. This hypothesis, 
whid) ia'n^w almost entirely abandoned, is, as Mr. Nogge- 
ratb' has-* jirdiciously remarked, incompatible with a vertical 
erfAtigeni^iH so regular, so clear, and so uniform. 

Ni^v^f theless, Mr. de Charpentier, in the notice above ci- 
ted (relative *to the vertical trunk of a tree found at Walden- 
burgh, offered some very just remarks on the difficulty of im- 
agining that those stalks could have grown in such ground 
as that which now surrounds them, and that this earth could 
have been deposited amongst them during their growth, 
without partially destroying, overturning, or at least deran- 
ging them. He supposes that these vegetables, adhering to 
the soil by large and deep n)Ots, were removed, with the 
soil which supported them, and left in the places where we 
now see them. He supports this explanation by a circum- 
stance which fell under his observation on the breaking out 
of the waters of the lake of Bagne. In that terrible catas- 
trophe large trees with their roots were transplanted by the 
current, and deposited vertically in the plain of Martigny. 
This observation leads us to admit that the vertical position 
of 9 Btalk is not a certain proof that it grew in the same 
place where we find it ; but it appears to me that such ca- 
ses must be extremely rare, whereas instances of stalks be- 
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ing found io a vertical positioo are very frequeiiL in U1039 
cited by Mr. Noggeratb and by ourselves, there was Ji^t 
merely a siogle trunk, of a lai^e tree, but there were mtr 
ny truoks ; aud in the mine of Treuil, wbiphforoi^lbe.ffli} 
cipal object of the present notice, it is, as it wece, a foroiUif 
slender stalks which remain parallel to each c^hcvTf.i.'JBt^ 
sides, the nature of the soil to which the vegettUo^^ffiU 
adhere bv their roots should be different, or aH: \9Mt:Wff 
distinct from that of the rocks which enclose Ui0ai^rij||4l 
perhaps more difficult to imagine that these s^D^ff ifffikf 
should envelope them after their transposition, witbouv^fl; 
ranging them, than that it should have been depo^ito^ Mtfl^ 
them in the place where they grew, and where |tb«0(i)m9 
solidly fixed in the earth. And if we even suppfiw ftlkll 
these vegetables may have been transplanted thith«^]Kiywil 
losing their vertical positi^ion^ we cannot admit thai i^h^ 
were brought from a great distance ; and the insanMiinlft! 
ble objection against the hypothesis which would bang^Mipi 
vegetables from the tropical regions into our cliamt^ ^ipuM 
still exist. .:.. oi:j uniy 

Nevertheless the facts cited by Mr. CarpentMn,iMdiUl 
observations thereon, tend to throw a degree, of ;uoflVi«i^ 
ty over the primitive situation of those vertical aCalkii,:^)^^ 
ought to engage us to continue our observations atidi^MhM? 
searches, and teach us that we cannot yet draw ifroQ ill'tM 
facts any absolute and general conclusion. • ) . ,.t>T 
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Art. V. — Miscellaneous Noticts relating to AmtriegB 

Mineralogy and Oeology. 

I. From Prof. Dewey 0/* fVilliams College^ addressed t$ 
the American Geological Society. 

Crystalized Steatite. 

This rare mineral was found by Dr. £• EmmooB in Mid* 
diefield, county of Hampshire. The crystals usually oeear 
in groups on masses of Steatite. On a piece thrve ioobei 
long and two broad are more than forty crystak, WBumtd 
which are pyramids projecting from the mass, but a few art 
horizontal. Though roost of the crystak are sfnaU, aoow 
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are three-eights of an inch in diameter and more than half 
lln inch in length. I have one which is double the dimeo- 
aions just mentioned. The surface of the crystals is of a 
brown colour, produced by the action of the weather. But 
wbten the crystals are separated, their faces are of a yellow- 
isii Hvhi^e colour. When fractured, the crystals present an 
bApeyen surface, with a structure inclining to the fibrous. 
The same fibrous appearance is seen on some parts of the 
Steatite which is destitute of crystals. The crystalline 
sthMturo is exceedingly indistinct, except near the sur* 
fiMe.' 

^f'Vhfi predominant ybrm of the crystals is a six-sided prism, 
ftivminaied at one or both extremities by a pyramid of the 
Mktie number of sides. The truncations are numerous, — 
iOmetimes on the edges of the prism or pyramids, and at 
tfthers on the angles, or at the vertex of the pyramid, form- 
htg rery different faces* In one case, the face produced by 
truncation is of the kind, which the Abbe Haiiy designates 
by the lonny RhamUfire. These crystals agree generally 
with the description of the prismatic crystals of Steatite, 
found in -th^ Principality of Bareuth. *' Mineralogists are 
iMi agreed trespecting these crystals, some considering them 
IM^'^roe crystals, others as false ones." Jameson considers 
ttMiiti^bidedly pseudo-inorphaut^ the prismatic crystals hav- 
itigifeMitrmeA in moulds made by crystals of quartz. See 
Rees' Cyc. The crystals found in Middlefield very much 
resemble some rock-crystals. But when this group of crys- 
tals is examined, there seem to be insuperable objections to 
the hypothesis, that they are pieudo-morphaui. No mouldy 
formed by imbedded crystals which had fallen out, could 
approximate so nearly to the form required for the produc- 
tion of the group under consideration. The crystals, too, 
sometimes separate from each other, and the contiguous fa- 
ces are perfectly smooth and regular, neither of which fa- 
ces could have been formed by a mould, for no part of the 
mould could have intervened without remaining between 
thelii; • But no trace of the substance of the mould is to be 
teen; 'The supposition that they were first formed in 
moulds, and afterwards fell into their present situation, is to- 
tally absiifd, and, when this group is considered, is ridicu- 
lousi The crystallization appears more perfect near the sur- 
(vce of the crystals, and the imperfect crystallization extends 
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to the depth of half an inch, terminating in a kind of seam 
where it is connected with the mass of Steatite. In both 
these respects, tliere is a close resemblance to some crystii* 
lizations of quartz, which are not pseudo-morphoas. Siea* 
tite must, therefore, be considered as a mineral, wliich n 
crystallized, as well as amorphous. 

Zointe. .t^lij;.^'*. ^ 

This variety of Epidote is found in abundance Jp ly ards- 
borough, Vt. in quartz. The crystals are prisniatiCf^gene* 
rally much flattened, sometimes rounded, often aggregated, 
of a gray or greenish-gray colour, and varying ia ja^^ffitBiB 
to a foot or more in length and one or two inches in breaafh. 
They are distinctly striated, and have a pearly kislre^. TpatJ 
much resemble the bladed crystals of Tremolite, bat bafft 
diflTerent and higher lustrei and the cross seams are.netdy 
perpendipular to the sides. Before the blowpipe^ lira 
crystals are easily distinguished. Zobite is fusod.Jfaiy ,dw 
compound blow-pipe into a black glass. . ; '.' \.^,'. ,. , 

Foliated Chlorite. ^' "^ ''"'^ 






This mineral is found in the same masses witfatbii^^i- 
site. Colour a very dark green, folia very distinct jmtt/of- 
tenin cylindrical masses. It occurs also in large aiigregatrs, 
like common chlorite, and seems to be passing into die 
common variety. 

The three preceding minerals have not, I believe^ been 
found in any other places in our country. 

Silico^alcareous Oxyd of Titanium. 

A new locality of this mineral exists in Dummerston, Vt. 
It is disseminated in Granite, sometimes in crystals, some- 
times in grains or masses. The crystals are not very db- 
tinct Many of them seem to be six-sided prisms, appear- 
ing to be formed by placing a triangular prism on one pair 
of the opposite sides of a four-sided prism. This trian|ulir 
prism is separated by cleavage from the sides, having a tour- 
sided prism, whose ends are oblique to the sides of the 
prism. Their colour is a dark brown, or dark chtsnut. 
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Before the blowpipe they are partially fused, when a small 
fragment is employed. J3y the compound blow-pipe they 
are fused into a black glass, and burning particles are thrown 
o^in various directions, resembling the scintillatioos of burn- 
ing iron. Repeated digestion with nitric acid separates a 
little lime. Melted with carbonate of potash, and the com- 
pound dissolved in boiling water, a dense white precipitate 
18 separated, which is soluble in the stronger acids. The 
specific gravity of the crystals is from 3.31 to 3.37. 

. 2. Mr. D. W. Barton on the Virginia Fluor Spar. 

TO THE EDITOR. 

Deiir Sir^ 



I once gave you an imperfect description of the locality o| 
Fluor in this vicinity, (v id. V. 3, pa. 243 of this Journal.) 
Having lately examined it with more minuteness, I am ena- 
bled to communicate some additional facts which may not 
be wholly uninteresting. I visited the spot, accompanied 
by two of my former classmates, (Messrs. Boyd and itoclo 
well, of Winchester, Ct.) for the purpose of excavating the 
ground, and ascertaining the position, extent, direction, and 
oUier circumstances of the vein. We penetrated to the 
'<!epth of four or five feet, when we arrived at the original 
tidihterrapted vein of Fluor and crystallized Carbonat of 
^{me promiscuously united. The inclosing walls consist of 
a soft, earthy, calcareous rock resting on a stratum of 
hornstone with which the fluor U frequently connected. The 
vein is not so extensive as the number of detached masses 
near the surface induced us to believe. To the depth we 
have explored it, it is not more than twelve or fifteen inches 
wide. I am inclined however to believe, that it gradually 
enlarges as it descends, and that what we have discovered is 
only the clue which may serve to conduct the future adven- 
turer to one of nature's rich and magnificent store-houses. 
With regard to the length of the vein it is impossible to form 
any other than a vague estimate. It may terminate within a 
few vards of its commencement — It may traverse a consid- 
erable extent of country. 

The Fluor is found here of almost every variety of colour 
which the mineral ordinarily assumes — white, greenish- 
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white, red, violet and dark blue, approaching, when in larger 
masses, near to black. I have obtained many well defined 
crystals, and I have little doubt that more diligent research 
would discover specimens which would grace even your 
splendid collection. 

A few miles east of the fluat of Lime is an extensive 
stratum of crystallized carbonatie of lime, much of wblch is 
remarkably transparent, equalling in beauty the leeMMljMtf. 
It possesses the property of double refraction in n vt^'f^- 
ceptible degree. 1 found many detached mass^ tf Ae 
same substance, which by the attrition of water had heeta 
worn into a spherical form. These from their tranriiMMtu$e 
exhibit externally the appearance of the Scoteh p^bbk. 
The outer coating is beautifully tinged by the oxide bf=^n, 
and a fracture presents an elegant succession of €ne ooi- 
burs. 

There is another minerd which exists abundantly iia the 
neighbourhood of Winchester. It is a species of iron iit 
very distinctly crystallized. These crystals are pirobtbly 
Octahedral, as the projecting half (the only visible-polt) it a 
four sided pyramid ; the angles of whose base are 1%ly Uflfe- 
qual. The value of this mineral may make it wordi^'of a 
more minute investigation, and on some future occasion I may 
communicate a more particular account of it. As soon as a 
convenient opportunity occurs, I will forward to yoo speci- 
mens of the two last minerals with some others, which are 
not worthy of earlier notice. I will only mention that I find 
the Cornu Ammonis abundant in this vdley. 

Permit me, Sir, on this occasion to express my gratitude 
to you for inspiring a fondness for those sciences, which 
however imperfectly cultivated, already constitute a fruitful 
source of rational amusement. 

Tours with respect, 

D. W. 

JSTovember, 1821. 
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3, jVotices of the Sulphate o/Stroniian of Lake Erie and De 

troitf River. 

Extract of a letter to the Editor from Major DelafiekL 

New-Yohk, November 12th, 1821. 
Dear Sir, 

I have the pleasure to present you two specimens of the 
Sulpkate of Strontian, from Strontian Isiandy Lake Erie. 
Tbeone, a large crystal* of the bluish white variety, in parts 
transpanent and irridescent, and having its termination per* 
•feet The other the foliated. and fibrous variety. I also 
send you its gangue, or a piece of the lime stone, in which 
the Strontian is found. 

Is not this lime stone like the lime stone used in the ma- 
sonry of the canal of this State as a water-proof cement ? I 
take for granted you have seen the stone thus used. The 
lime stone of the west end of Lake Erie, and the Detroit 
• River, is generally like the specimen forwarded. I have 
made no experiment8,but their external characters are so very 
simiifti;«that the suggestion readily occurs. When the Lake 
Erie Jii^e stone is not impregnated with Strontian, its specif- 
.. 10 gnwtJT'Moms to agree with the Vater-proof cement lime 
,' Atone :ia.4)uestion. 

,; >.-Th^ Sulphate of Strontian is from a small Island near the 
tw^U koown Put-in-Bay Island, Lake Erie, and from a lo- 
>-caIity €rst noticed by myself and party in 1820. Circuni- 
<it&Dces then required, that no delay should happen to my 
voyage through the Lake, and we left this interesting dis- 
covery, without opportunity to explore to my satisfaction, its 
extent or character. Some one of the party had, however, 
noticed every variety ; and were spectively procured exceed- 
ingly fine specimens. This visit has enabled the gentle- 
men who accompanied me, to give a just description of the 
locality as far as it was then known, and the accounts that 
have met my eye are substantially correct. 

During the past summer I revisited the place, and had 
leisure to explore it. The vein is in a perpendicular cliff of 
lime stone, about fifty feet high, and jpid way between its 
base and summit. The vein as now exposed, commences 
with a thickness of four feet, extends about fifty feet, nearly 

^ Five inches in diameter in its extreme dimensions and two thick.— Ed 
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parallel to the surface of the Lakoi- and terminates it 
a thickness of one foot. Where it begins it consists of the 
compact crystallised variety^ but the direction of the crp* 
tals is so irregular, and their combination 'so close mad di- 
versified, that distinct crystals cannot be obtained. The 
vein terminates in the foliated and fibrous ▼ariety^ of; whQih 
the accompanying specimen is a part  .v^^ HtIv'^i;; 

In the massive end of the vein was a small opeilqiiBdiHai^ 
led to a cavity filled with distinct crystals^ I enhn^id/ar'. 
sufliciently to admit lights and obtain its contMfsii dSUq 
cavity was of about three feet diameter and cirotiaiuulks 
arch was beautifully jetted with pendent crystals ditfenBgiii* 
size and lustre. : .« ni 03iiii 

From all other parts of the cavity they were detaebMLiili' 
found them mixed with sbme dirt, and in a greater quntil^^ 
than it would seem could have been required to covertbi 1 
circumference of the cavity. They varied in we^kt inmi 
six ounces to six pounds ; in transparency from the per^ 
fectly transparent, to the opaque; m lustre firom the dnlltn 
the resplendent ; in colour from the snow white te tbe^darisi 
blue and greenish blue. :-'or;% lo bni; 

The tabular crystals of six sides with suntmiij^f ibirirr: 
sides prevail, and are the most transparent. i>ir< 1 1 /i 

The specimens^ I send you, will, I believe, shew thiroitA- 
eral in all its varieties as there found, and give I trest; a sat- 
isfactory view of its form, colour, lustre, and cleavage^ . 

I hope they may reacli you in safety, and prove of 
interest. Be pleased to accept them with my most respect- 
ful remembrances, and believe me 

Your very obedietit servant, 

JAS. DELAFIELD. 

To B. SiLLitt4N, Esq. 

• 
Extract of a letter addressed to the Editor^from JDr. John J. 
BiGSBT, M. D. of the British Medical Staff. 

Four miles from Put-in-Bay harbour at the upper end of 
Lake Erie, and at|L similar distance from the nearest main- 

 ' 

* Prof. Douglass discovered this mineral apon the same Island in 1819; 
but did not, ftliink, notice the great vein. The Sulphate of StrontiMi if 
found in all parts of this Island, and others of the Basse Islands ; on tlie Dei|li* 
bdnring main shore ; and on some of the Inlands in the Detroit River. 

J. D. 
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land, stands a solitary islet, oblong, with precipitous sides of 
about sixty feet high. It may be a third of a mile in length, 
and lies nearly north and south. 

At the south end it is. tolerably wifeil wooded ; but scanti- 
ly at the other. 

The rock of which it consists is Limestone, of a pale 

f greyish straw colour. It is soft, of an earthy conchoidal 
ioBDBturs^- having a granular structure. I do not recollect its 
steatificntion at this isle, but in the neighbouring districts it is 
placid in (hick horizontal slabs, little prone to slatiness. 

AboQt the middle of the east side, and in the face of the 
clilS* is E mass of Sulphate of Stronlian, about four yards by 
three in extent, ramifying every where, but most plentifully 
ini the horizontal direction. It is in the form of promiscuously 
aggregated bundles of crystals united laterally, of a white or 
bluish white colour, imperfectly transparent and from one to 
foor inches long. Although the confused manner of their 
crystallization has obacured their figure; yet the compressed 
six sided prism is to be distinctly traced. Drusy cavities 
are numerous in the mass. Here the crystals are perfect 
and of enormous size. Major Delafield, (agent under the 
6tk andcVtb Art. Treaty of Ghent,) met with one weighing 
sixpounds. 
* Professor Douglass has described them mineralogically. 

Koliatfed Celestine also occurs on the island of Celeron 
and Grosse isle at the mouth of the Detroit river, where it 
apfiears to have combined in some places with the lime stone, 
increasing the specific gravity of the latter. 

This lime stone prevails over a considerable district of 
(;ountry — it is found at Sandusky, lines the shores of the 
Lake, nearest the bed of Strontian just described, and floor- 
ing the river Detroit near Amherstburgh is discovered in the 
interior on both sides of thiK river, and is quarried for buil- 
ding. Excepting on the south and south-east, it is surroun- 
ded by alluvial country of some hundred miles radius. 

It is curious to observe that the foreign matters in this 
rocfc are deposited in fields or districts, and to a certain ex- 
tent do «not intermix. I observed no organic remains on 
Moss island — no Strontian on the adjacent main, but multi- 
tudes of imbedded shells, orthoceratites (small) and a beau- 
tiful form of trilobite — together with various madrepores 
wrought in lime stone, especially a stellular radiated spe- 
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cies. There is not a single sliell in the Strontian deposits of 
Grosse isle — and neither shell nor Strontian in the floor of the 
contiguous river, while the extensive quarries two miles be- 
hind Amherstburgh produce an immense variety of organic 
remains, animal and vegetable, without a vestige of Hf^nu'e 
crystallizations of Grosse Isle.* *♦ i 

JOHN J. BI6SBY, Mi'ft: 

4. Geological Remarks on the Lake r^ions; fromaietkr 
of December 6, 1 821 , addressed to the Ediiar by^Jtb^ 
Delafield. 



* 4 1 ' <a * 



Professor Buckland's notice of my present -of jDioeials 
from the North, through your correspondent, » die mif 
knowledge I have of those specimens having bees.reeei?foA. 
His analogy concerning the lime stones of certam Unimdet, 
IS founded on a partial view of facts, and is not altogolhdr 
satisfactory. The transition lime stone appears in Lftke 
Huron, but I had not considered the shell lime stone lojiir 
transition. In truth, in the space of sixty miles i^on ssiil 
from secondary to transition and to primitive formttiMAJn 
the north end of Lake Horon. The organic remmsijtftiB 
limestone of Lake Huron are I believe, pecuiiair. (oOfedie- 
ceratites of such size and variety, I have not finiodtdesoribed 
in books. Tribolites are numerous, and partakex]f']diftidiftf- 
acteristicofthe remains of that region, which is thetbnptodi- 
gious size. The shores are covered principaUy withJroiM 
rocks out of place, of very many varieties. Green -stone iutayg- 
daloids, jasper, and other varieties of trap ; breccia, epidote, 
and others abound. Several of my specimens are pronouBQed 
to be of volcanic origin, which if true, is the first occurreoee 
of such appearances to my knowledge eastof the Mississippi. 

Dr. Bigsby is engaged in th^description of the Lake mio- 
erals and geology ; and has it in his power to impart muob 
information to those who wish to pursue the analogy be- 
tween American and European Geology. I do not doubt 
his exertions will prove of interest and value. 

Perhaps your friend, who forwarded Mr. Bucldand'sltt- 
ter, would like to know that the Trilobite is found .ia Ae 
Lake Huron lime stone. 

^ The mineralog^icfd sketch of M oes IbUikI is to be oonstdered as only mj 
personal obseryations. In a studied description of that district, I shoatd em- 
body the remarks of Douglass and Bird. 
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5. Notice of a sitigular ore of Cobali and Manganese ; by 
' H. H. H AYDEN, Esq. of Baltimore, in a letter to the Editor. 

I have now a circumstance to roention, which I consider 
of a very novel and singular nature. A few days since a 
geDtIe]Mn returning from the country into Baltimore, at the 
distance of two miles, observed some men digging for sand 
by the road side. Among the sand thrown out of the pit he 
observed some masses that had the appearance of ore. He 
brought some of it to town, when on examination, it was 
found to contain a considerable proportion of oxid of cobalt, 
combined with Manganese. Excited by no common de- 
gree of curiosity, I yesterday, in company with Mr. «-— — 
iHsited the locality of .this substance. We found the pit 
Jibovementioned by the road side, and which was opened 
I believe, for the purpose of obtaining plastering sand. The 
liole or pit was sunk to the depth of about ten feet — the sides 
presenting to view much of the variety of stratification that 
4)ccurs in almost every part of our alluvial region, and in 
wMck this pit is sunk. On examination we found the mine- 
tfdU libom .mentioned, to occur upon or between two veins or 
-sctafb of hard ferruginous sand, and at different heights — to 
ImHB -or the other of these it adheres. There were a number 
Hoftimasseaupon the surface, at the mouth of the pit, however, 
-ttNit-did not appear to have had any connection wilh the 
rfttfnigifaous strata. 

: This substance occurs in masses of various sizes, and ap- 
. -pears to be made up of grains of sand fimdy cemented to- 
' gether by the cobalt and manganese ; so much so as to ren- 
der its specific gravity perceptibly greater than that of 
common substances. The masses are somewhat spherical 
with surfaces inclining to the stalactitic form. The colour 
is black, inclining to a deep blue. 

I know of no instance in which cobalt and manganese oc- 
cur in ttlis form and manner. It is true that Elaproth in his 
Essays, mentions a mineral in which these two substances 
are combined, and which is not described in any other work 
that I know of. But the substance under consideration ap- 
pears to me to be an anomaly in the mineral kingdom, at 
least so far as respects its locality. It is, as before, in a/^er- 
ftet aUutfial bank, surrounded on all sides by strata of fine 
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sand or sand mixed with aluminous matter, and at a consid- 
erable distance south of the primitive range. How it was 
formed or whence it came, is, to me, not easily explamed. 

Some months since a mineral was received ia BakijpGMye 
from the western part of Virginia, which on exaiiuiii^i0O;inis 
found to contain the oxide of cobalt combined Off <p5Q9iaj|Ml 
with the ore of manganese. The mineral found in yUjggik 
is essentially different from the one found near ^idfpiwye — 
the first being the oxide of cobalt, chemically ffijhpjii||i) 
associated with the radiated or stellated ore or WikI^ 9^® 
of manganese. That found in tha alluvial di^^bnfgrffig^ 
Baltimore . contains, it is true the same oxid^^^/is^pcia- 
ted, but the appearance of the mass and the sitiuiti^ .f^hea 
found in the sand pits, would incline one to suppoaif.ljhial a 
solution of these two substances had been formed iifioii-t 
lump of sand, cementing as it were the whole togedier* In 
this state it has a dark bluish appearance, a harsh rougihsan- 
dy texture, and is somewhat weighty. 

6. ATotice ofMinerali in the viciniiy of ProvidenpL{^jL) 
in a letter to the Editor^ dated Nov. 26, 1821,^<!m 4^. 
Thomas H. Webb. 






Sir '^ •: •^(y; 

I h^ve forwarded to you in the box sent Mr. GeoVge jD. 
Bowen, a specimen of the green talc which I wrote you 
some time since, was found at North Providence. There 
are also in the box specimens of silvery talc, from Harris* 
lime rocks, Smithfield, much better than the one I sent you 
before. It is found in considerable quantities attached to 
bitter spar. Among the minerals which have not hitherta 
been noticed, that occur in this vicinity, and elsewhere, are 
the following, viz : — 

1 . White fibrous tremolite,* found in considerable quan- 
tities, amongst granular lime stone, at Harris' lime rocks, 
Smithfield, R. I. It gives out a fine phosphorescent light, 
when placed on a hot shovel, and also phosphoresces bf 
friction, in a dark room. 

2. Earthy tremolite at the same place. 

* Mr. Bowea gave you a specimen of this some time ago, I belierer 



Account qfu RemarkMe FomM Tree. 285 

3. Very fine specimens of bitter spar, occur in great quan- 
tities at do. associated with siiveiy talc. 

4. Red hematite found on Diamond Hill, in Cumber- 
land, K. I. It is found in an excavation, about forty feet in 
length, from five to twelve in width, and twenty in depth, 

. wfai<ib was made some years since in order to procure it. It 
' Mcurflf in botryoidal, mamillary, stalactical and various other 

^ fefflAS.' 

' Bi Ttemolite of different shades of green, near an old iron 
'^fnifle on- Tower Hill, Cumberland. 

' ' S. fipidote both massive and crystallized, of very fine 
TK^our,- in quartz, at do. 

7. Actjmolite in masses associated with tremolite, at do. 
 B* Native magnet found in considerable quantity, tboogh 
in small pieces, about a mile from the before mentioned 
- place. 

9. Crystallized homUende at do. 
IOl Lienticular argillaceous oxide of iron/ termed shot 
ore by the workmen, obtained in abulidance from a pond in 
ShvQi^ Mass. also an oxide of do. about the size and shape 
cjCa tsr^er, and of a yellowish brown colour, called cake 
ore, is reutid there ; both of which are used at the forges in 
that vicinity. 

1 found a few very good specimens of double refracting 
qpar at Smithfield, and also one specimen of sulphur attached 
fb the lime rode: Should these notices be considered of 
aiqr importance, they are at your service. 
I am Sir, respectfully yours, 

THOMAS H. WEBB. 
Prof. Benjamin Sillixan. 



' AmT. VI. — Rewunrkabh FosmU Tree^ found about J^ wnki 
S. W. of Lake Michigan^ by hit ExceUmcy Gov. Lewis 
Cass and Mr* Henrt R. Schoolcravt, in Angust^ 
1821, oni^ River Det PUnnee, in the N. E. angle of the 
State ofuKnoi9'-''-^xtractedfirom a paper present^ by Mr. 
Sehooferajt to the American Geological Society. 

*' The tract of country separating the southern curve of 
lake Michican from the sources of the Illinois river, is a nar- 
row plat of table land, composed of a stratum of compact 
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KmestoDe based upon floetz sandstone. This formatioa, 
which constitutes the north-eastern angle of tbe state of Illi- 
nois, where the waters of Michigan lake and the lIKoois 
river often approach within a few miles of each other^jYod 
actually communicate at Chicago, continnes east, «id««rtli* 
east, spreading in its course through Indiana iot9 OUor^od 
embracing the entire peninsula of Michigan. ItiisolFBrad 
with a deposit of alluvial soil of a productive cbanieie^aBd 
presents to the eye a series of level prairies, iiiteii|Rnad 
with occasional forests, and irrigated by nnme s q us ?3iiAB 
lakes and streagis. These features may be consideMdiaB 
peculiarly characteristic of the district of eoantrj diamdhj 
the rivers Kankakee and Des Plaines, which Qbiting fUSt 
channels at tbe distance of forty miles south of Chicago} •«# 
duce tbe Illinois. The junction is effected on the somMn 
slope of table land which confines lake Michigan to liie 
north, at a point where the waters descend with ooosideiaUe 
velocity, over a horizontal layer of sbelvine rock, which pnn 
duces a series of rapids, and is continuuly yicddmg to the 
action of tbe water ; but there is nothing in tbei riiaoial 
physiognomy of the spot so remarkable as tbe peioAediisee, 
which is found in the bed of the river Des PiainaB ^^Untat 
forty rods above its junction with the Kankakee. v!v i;.. 

^' This extraordinary species of phytolites occard iraJied- 
ded in a horizontal position in a stratum of newer floets-^saod 
stone, of a grey colour, and close grain. There is nowtf- 
ty-one feet, six inches of the trunk visible. It is ^igkimn 
inches in diameter at the smallest end, which appears to 
have been violently broken off, prior to the era of its mine- 
ralization. The root-end is still overlayed by tbe rock and 
earth in the western bank of the river, and is two feet six 
inches in diameter at the point of disappearance ; but cir- 
cumstances will justify tbe conclusion that its diameter at the 
concealed end, cannot be less than three feei. The trunk is 
straight, simple, scabrous, without branches, and has the 
gradual longitudinal taper observed in the living specimen. 
It lies nearly at right angles to tbe course of the river, point- 
ing towards the south-east, and extends abouthalf the width 
of the stream. Notwithstanding the continual abrasioa to 
which it is exposed by the volume of passing water, it has 
suffered little apparent diminution, and is still firmly imbed- 
ded in the rock, with the exception of two or three places 
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where portions of it have been disengaged, and carried 
away ; but no portion of what remains is elevated more than 
a few inches aoove the surface of the rock. It is owing, 
however, to those partial dtsturbancesi that we are enabled 
to perceive the columnar form of the trunk— >its cortical lay- 
ersr-'thei bark by which it b enveloped, and the peculiar 
brass fracture, which unite to render the evidence oi its lig- 
neous origin, so striking and complete. From these charac^ 
tiers and appearances, Tittle doubt can remain that it is refer- 
liUft: to the species juglans nigra, a tree very common to the 
forests of the Illinois, as well as to most other parts of the 
hnmense. region drained by the waters of the Mississippi. 
Tte woody structure is most obvious in the outer rind of 
the: trunk extending to a depth of two or three inches, and 
these  appearances become less evident as we approximate 
the heart. Indeed, the traces of organic structure in its in- 
terior, partictilarly when viewed in Uie hand specimen, are 
almost totally obliterated and exchanged, the vegetable ma&> 
tar being replaced by a mixed substance analagous in its ex- 
tenulchavacter, to some of the silicated and impure calca- 

. reouB oiD^nats of the region. Like those carbonats, it is 

>of JubuMrnisb grey colour, and compact texture, effervesces 
slightly in the nitric and muriatic acids, yields a white streak 
under Ae knife, and presents solitary points, or facets of 

bcvystah resembling calc spar. All parts of the tree are pen- 
iBtrated hy pyrites of a brass yellow colour, disseminated 
throu^ the most solid and stony parts of the interior, — fill- 

f ing interstices in the outer rind, or investing its capillary 
pores. There are also the appearances of rents or seams 
between the fibres of the wood, caused by its own shrink- 
age, which are now filled with a carbonat of lime, of a white 
colour, and crystallized. 

'^ There is reason to conclude that the subject under con- 
sideration, is the Joint result partly of the infiltration of min- 

' «ral matter into its pores and crevices prior to inclosure in 
the rock, and partly to the chemical action induced by the 
neat catastrophe by which it was translated from its parent 

1 forest, and suddenly enveloped in a bed of solidifying sand. 
With respect to the difference which exists between its ex- 
ternal and internal structure, we may suppose that it had 
partially submitted to decay, and became hollow, before the 
procesa of petrifaction commenced, and that the interior 
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substance and the calc spar, were deposhs from particles sol- 
uble, or intimately mixed with water, previoiis to the in- . 
closure of the tree in its rocky envelope. 

"At the time of our visit (August IS, 1821,) tbe deplb«( : 
water upon the floetz rocks forming tbe bed of tba rivei;  
Des Plaines, would vary from one to two feet; but it wiHv 
be recollected that it was at a season when these bighmtrik^rm 
utaries, and the Illinois itself, are generalhr at their lo ift a t 
stage. Like most of the confluent rivers of tbe Mimipiyptj V 
and their tributaries, the Des Plaines is subject to great dbo- >. 
tuations, and during its periodical floods may be asUnateA :: 
to carry a depth of eight or ten feet of water to tbe jfUMliepnc. 
of the Kankakee. At those periods the water is also w9^m. 
dered turbid by the quantity of alluvial matter it carried. :. 
down, and a search for this orcanic fossil, must prove uaiiic-. ^ 
cessful. But during the prevmnce of the summer drought^ 
in an atmosphere of iitue humidity, when the waters are ^ 
drained to the lowest point of depression, and acquire the .: 
greatest degree of transparency, itferms a very conqiiGaaas -. 
trait in the geology of the stream, and no persoPy soafcing ■> 
the spot, can fail to be directed to it. Although corvaspaBfrto. 
ding m its direction to the apparent course of tbe formatiertii . 
in which it rests, it forms an acute angle with the natural.saaakB • : 
and fissures which chequer the surface of the rock; ai)d fmm 
an effect analogous to carbonization, the exterior rind and biak ;, 
of the tree, have acquired a blackish hue, while the incJosiBg ' 
rock, being a light grey, presents a contrast that is calculated 
te arrest the attention of the observer." 

The sand stone rock in which this fossil tree reposes, " is 
every where found in a horizontal position, and differing on- 
ly with respect to hardness, and colour, — points which do 
not necessarily imply a different formation. The remains of 
fossil organized bodies in this stratum, are not abundant, or 
have not been successfully sought ; and it appears to ba 
wholly wanting in tbe various species of concholites so plen* 
tifuUy imbedded in tbe calcareous formation which rests up- 
on it. It is probable that future observations will provie, 
that its organic conservata are chiefly referable to the vege- 
table kingdom. It is certain, that this inference is justi6- 
ad by the facts which are before me, and particularly by the 
characteristic appearances of the strata in the bed of the 
river Des Plaiaes, where the imbedded walnut, is tbe only 
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species of petrification to be found. At a short distance 
above, where the bed of the DesPlaines approaches nearer 
the summit level, limestone ensues, and continues from that 
point northward to the shores of lake Michigan. In the vi- 
cixHtjr of Chicago, where this limestone is quarried for eco« 
nomical purposes, it is characterized by the fossil remains of 
molfascotrSf and other aquatic animals. 

'* There exists a water communication between the bead 
of lake Michigan and Chicaeo, and the river Des Plaines, 
during the periodical rises of the latter, but its summer level 
is about seven feet lower, at the termination of the Chi«uigo 
portage, ^han the surface of the lake. From this point to its 
junction with the Kankakee, a computed distance of fifty 
miles, the bed of the Des Plaines may be considered as hav- 
ing a mean southern depression of ten inches per mile, so 
that the floetz rocks at its mouth, lying on a level of forty- 
eight feet eight inches below the surface of lake Michigan, 
have an altitude, which cannot vary far, from five hundred 
and fifty feet above the Atlantic. There are no mountains 
for a vast distance either east or west, of this stream : it is a 
country of jplains, in which are occasionally to be seen allu- 
vial hWk'bf moderate elevation ; but the most striking ine- 
qualities <^f surface proceed from the streams which have 
worn theii' deep-seated channels through it; and an oceanic 
overAow/ capable of covering the country, and producing 
these strati by deposition, would also submerge all the im- 
meftse tracts of secondary and alluvial country, between the 
Alleghany and the Rocky Mountains, convertmg into an arm 
of the sea, the great valley of the Mississippi, from the 
Gulph of Mexico north, to the Canadian lakes. We find in 
the alluvial soil along the Illinois and Des Plaines, blocks of 
granite, hornblende, and gneiss, exhibiting the same appear- 
ances of attrition, and of having been transported from their 
parent beds, which characterise the secondary table lands 
along the margin of the great American lakes, the prairies of 
Illinovs, and the western parts of New-Tork. 

*^ The country along both banks of the river Des Plaines, 
at the spot where this imbeded fossil tree occurs, is a level 
and beautiful prairie, covered with a luxuriant growth of 
grass, and interspersed with small groves of oaks and hicko- 
ories— the quercus alba, and juglans squarrosa, of the Amer- 
ican forest. 
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** These appearances characterize the river Des Plaines 
from its source near the Millewacky of lake Hichigui to thb 
point of its junction mith the Kankakee. The latt e r st re a iB 
also flows, in its whole length, through rich and level pHfr 
ries and savannahs, where there is scarcely a bilf to pM^ 
cept the view. In some places it is overshadoi^tftif by'iifiif^ 
tenng clumps of oaks, which throw a refreshihg 'dbblB fi i 
over Its bauKs, but most commonly its waters aM'tikpQWfA^ 
the direct rays of the sun. Such too, is the nii tffa tp|iHli> 
ion of the banks of the Illinois, from the coafloeikJI^ W'M 
principal tributaries, at the fossil tree, to the iowef^ltltel^ 
ty of JPeoria lake, and if we siurey the entire VlUt^'dPihe 
Mississippi, with all its confluent rivers, for that'pbl^m^i^ 
which has been distinguished by the hand of natlfrcS'^^lcs pre- 
eminently beautiful to the eye, it is this ! But it is tiotwik 
to the sylvan exterior of the country — to the pleasfbg Varie- 
ty and succession of prairies, forests, streams, and precitf* 
ces ; or to the geological arrangement of its strata %ad scin^ 
that we find our reflections irresistibly directed.' !|Ml)r 
emotion raised by the contemplation of pastoral'tiid 
esque objects, must yield to considerations oP*tfi^'^t 
and domestic purposes, to which it is so admii^KI^'^dJiapted 
by its fine climate, and productive soil. We t^\f&if^M^, 
without a feeling of calm delight, a country prepi(feft''fi^k'^ 
future abode of millions of the human species wb6'at4,tfiA- 
tined to augment our national resources, and to trabstti^io 
posterity the blessings of our republican institutiotis r ^nM 
perhaps there are few individual scenes along the vaHrf %f 
the Illinois where the observer will partake of a higher grat- 
ification from these sources, than those furnished by the it- 
gion characterized by the confluences of the Des Plaines with 
the Kankakee, the conspicuous locality of the subject of thb 
paper. 

'* It is to the latter class of depositions^--to the second 
ry series, and to the latest, deposits of this series, that we mast 
refer the sandstone of the river Des Plaines, in which we 
find a walnut, of mature growth, enveloped by, and imbed- 
ded in the rock, in the most complete state of mineraliza- 
tion : and since all geological writers who subscribe to the 
Neptunian origin of the earth, are constrained to employ the 
agency of oceanic depositions of different eras, in explaining 
the structure of the earth's surface, it is one of the most ob- 
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vioQS and important conclusions, to be drawn from the fact, 
that such submersions and depositions of rock matter have 
taken place subsequent to the existence of forests of mature 
growth ; and that the rock strata and beds composing the 
e^Uerior of the earth are the result of different geological 
efK>ch$y and of successive subsidencies of chaotic matter, — 
positions which have been so severely attacked and so often 
.4enied» particularly by the disciples of the Huttonian 
school, Uiat it is not without a feeling of lively interest, I 
communicate a discovery which appears so conclusive on 
tjbe subject. 

c,. . Jn a letter from Gov. Cass to Mr. Schoolcraft, the follow- 

iiDg observations are made on this fossil tree : 

«c,;,'' The appearance of the wood and bark indicates, that it 

^(^ a black walnut, the juglans nigra of our forests. The 

lexture of the wood, and the bark and the knots, are nearly 

MB distinct as in the living subject, and the process of decay 

bad not commenced previous to the commencement of this 

wonderful conversion. Every part of the mass which we 

^cpuI4 ci^amine, is solid stoiici and readily yields fire by 

£fioJJfoiQn,,wiA steel. 

bo. Vi Wli^.we visited the spot, the water of the river was at 
^B\^'Jk>W|^ 3tage ; but there was no part of the tree within 
^n^ i^c^ of the surface. The rocky bed of the stream, 
^fOfiiomfA round, and upon it We raised from it pieces 
cifhf^ i^^> which were evidently in situ, and which had 
[j^n formed upon the tree posterior to the period of its de* 
t jpofiiti in its present situation. This rock is a species of Sand* 
.f^ooe, whose characteristic features must be well known to 
you. 

** There are no mineralized substances, of vegetable ori- 
gb| in the vicinity of this specimen, nor are there any ap- 
pearances which indicate, that its present condition has 
Been caused by any peculiar property in the waters of the 
Des Plaines." 
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Abt* VII. — lAtt of Plants growing spontaneouslffiin Ldtck- 
field audits vicinity ; by Mr. John P. BaAiui. iCondu- 
dedfrom pa. 86 of this volume. 

DODECANDRIA. .^ 

• ./ 

MONOOTNIA. \ , r 

Asarum. 

Canadense L Rich woods. May. t 

Portulacca* 

Oleracea L. Cultivated grounds, Julf . TeHow. 
L^ikruv^ 

Verticillatum, L. Borders of ponds, Aug. Purple. 
Ammonia. * 

flupatoria, L. Wopds, July. Yellow. i# i . 

Trioynia. ^♦JAiJj^ 

Eupkorbia. ^"" 

1. Maculata, L. Streets, Aug. - -^ "* 

2. Depress^, N. Y. Catalogue. Sandy ground) Auf^ 

3. DenUU, Mx. With the last. Aug. 



ICOSANDRIA. 

MONOGYNIA. 

Prunus. 7 

1. Virginiant, Willd. Woods, May. White. 

2. Seratino, Willd. Hedges, May. White. 

3. Pennsylvanicay Ait. On hills, May. White. 

4. Depressa, Ph. Mount Tom, May. White. 

Dl-PENTAOTNIA. 

Crataegus. 
Coecinea, Ait. Woods, May. White. 



Sorbut, 
Aucuparia, Mx. 
Pyrus Aucuparia, Lm. 

Sorbus Amerjcaaa« MtibU Swamiily May. White. 
Pyrus » 

1 1. ArbatifoUa, Willd. . 
Mesptlus arbutifolia, L. 

Aronia pyrifolia, Pen, Wet putQea, May. White. 
2. Melanocarpa, Willd. 

Aronia arbutifolia, Pers. Wet pastures. May. White. 
J3. Botryapium, WiDd.: ' . 

Aronia Botryapium, Pers. Woods, May. White. 
Spiraea. 

1. Salicifolia, Ait. 
Alba, MuhL Pastures, July. White. ' 

2. Tomentosa, L. Meadows, Aug. Pink. 



I 



1  » 



POLTOTHIA. 

Aosa. 

1. Parviflora, WiUd. Woods, June. Red. 

2. Carolina, Willd. Swi^mps, June. Red. 
Rabiginosa, MuhL 

Suaveolens, Ph. Mount Tom, June. Red,: 
Rubus. 
U y illoAus, Ait.. Woods add pastures, Jane.. WJUte. 
^. Strigosus, Mx. Swamps, June. White. . . r 

3. Occidentalis,:L. Borders of fields, June. White. 

4. Trivialis, Mx. Pine woods. May, White. 

5. Odoratus, L. Woods ^ndhndges, Jane. Red. 

6. Saxatilis, L. Rocky hills, May. White. 
JDalibarda. . ; // . 'v 

Fragarioides, Mx. Pastures, May. yellow* 
Fra^aria. 

Virginiana, L. Fields^ May. White. 
Potetitilla. 

1. Fruticosa,L. Salisbarf, (Ives,V July^.TeUow. 

2. Floribunda, L. Fields, May. Yellow. 

3. Canadensis, L. Field, May. Yellow. 

4. Simplex, Mx. Fields, May. Yellow. 
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5. Norregiea, L. Fields, June. Tellow. 

6. Argentea, L. Streets, June. Yellow. 
Geum. 

1. Vif^hitanum, L. ^Woods, July. TeHowisii-whife. 

2. Strictum, with the last, Jul?. Tellow. 

3. Rivale L. Bog meadows, June. Purple. 
Comarum. 

Puluscre L. Bortf^rs of ponds, purple. June. 



■' ■^:^ 



POLTANDHTA. 



f • 1 .. . . 



MoNOGTNl A. . : > • . f •'. 

Aetata. 

1. Rubra, Willd. Rdcks, whiter. May. 

2. Alba, Bigelow, (secund. Eaton,) with the lest. May. 
Chdxdonium. 

Majus, L. Borders of garden spots, June. Tellow. 

Canadensis, Willd. 

HelianthemuAi duMUfMser, Mx. 9Mdy fields taeit MI< 
June. Tellow. -.if*»^. ,^ 

Sarracenia. .;-h/ 

Purpurea, L. CnuiUeny pond* intoadews^ Jul^;: < V^d. 
TUia. J i 

Glabra^ Ph^ Woods, nieir rivers^ June. Telhywi; 
Sanguinana. ^ 

Canadensis, L. Neiir rocks, April White. 
JVymphaea. 

Odorata, Ait l^ondcr, July. White* 
JVuphar. 

Advena, Ait. Ponds, July. Tellow. 



Hypericum. 

1. Perforatam, h. FiatdSi Joly« TdloW. 

2. Punrtatura, Link. Meadows, Jidy. TeUow. 

3. Parviaorum, Willd. Streeb, July. Tellow. 
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4. Canadense, L. Stre«ti, July. YjelloMr. 
^5. Virginianura, L. Wet meadows, July. Reddish. 
wlquilegia, 

CanadeDsis, L. Rdoka, ApriL Searki. 

Clematis. 

Virginiana, L. Hedges, Aug. White. 
Atragene. 

Americana, Sims. 

Glematis bexagona, Eaton.? 

Mount Tom, May* Purple. 
Thalictrum. * 

1 . Dioicum, L. Wooda aod FieMa, Majr* Wlvta. ' 

2. Cornuti. Wet meadowi, Jofy. WUte. 
Coptis, 

Trifolia, Salisb. ' 

Helleborus trifoliua, L. Pine awampi. May. White. 
Caltha. 

Palustria, L. Swamps, April. Tellow. 
Anemone. 

1. Nemorosa, L. Woods, ApriL White. 

2L Thaliolroides, L^ Slmif woodi^ ApriL WbitB. . 

3. Virginiana, L. Borders of woods, July. Clraeniab- 



Hepatica. 

1. Triloba, WiUd. ^ ' 
Anemone hepatica. Rocky woods, April. White. 

2. acutifolia. 

Triloba, var acuta, Dewey. Hills, April. White. 
Liriodendron. '' ■■: 

Tulipifera, L. Wet woods, June. White. 
Ranunculut. 

1 . Acris, L. Meadows, June. Tellow. 

2. Abortivus, L. Wet woods. May. Yellow. 

3. Repens, L. Dkchttis, Joae* Yellow. 

4. Fascicularis, Bigelow Pastures and wet meadoi^, 

May. Yellow. 

5. Fluviatilis, Big. Stagnant waters, Aug. Yellow. 

6. Flammula, L. Ditches, June. Yellow. 
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7. SceleratuS) L. Ditches, May. Yellow. ^ 

8. Hispidus, Mx. 

Hirtus, Muhl. Ditches, July — Sept. Yellow.> 

9. Saniculaeforinis, Eaton; Wet woods, May«' Yellow < 



DIDYNAMIA. | 

GYMNOSPERMIA* . : . t 






- ♦. 



• -■ • : t 



Isanthus coeruleus, L. Sandy fields, July. 
Lamium. 

Amplexicanule, L. Cultivated grounds^ May.- Fiiq)!^^, \ 
Pycnanthemum. H { 

1 . Inotnmn M%i Mbiiat Tom, July* White. . . * 
Clinopodium iteanum, Li. , . /> 

2. Virgitiicura, Pers. , , 
Brachystenrum virginicum, Mx. Hills, Aug. W|iite 

3. Aristatum, Mx. Woods, JtilyJ White. . 
Nepeta Virginica, L. ,, ,- ^ 

J^Tepeta.  ..^ ■.'' ' -..r ^ \...-.c:.\ 

Cataria, L. Road sides and in woods, June. Wjlij^^.,.^; ^ 

. Hy$sopus. vvnv^u*^ Vlf, 

Scrophulavifoliufi, £at0Dw Hedges, Aug. Pine.» ^i/«i.,/i 

Mentha. :•.:-. -•>w^:\i^V. 

1. Borcalis, Mx. Wet meadows, Aug. Purple.^ 

2. Viridis, Watt. . ,., i \ 
Tenuis, Mx. Streets, July. Pink. 

Galeopsii^ .../... 

Tetrahit, L. Cultivated fields, Aug. Purple; 
Leonurus^ 

Cardiaca, L. Road sides, July. White. 
Marmbium. , * . ; 

Vulgare, L. Road sides, July. White. 
Hedcoma. > ^ ^ 

Pulegioides, Pers. /' .;. 

Cunila pulegioided, L. Dry fields, July^ Blue* t; 

Gleckoma. 'j . • '* . 

Hederacea, L. Along fences. May. Purple. • 



tf PlaiU grawimg hi LUAfiM, S97 

Tnchostem'a. 

Dicbotoraa, L. Sandy hills, July. Blue. 
Scutellaria. 

1. Lateriflora, L. Swamps, July. Blue. 

2. Galericulata, L. Swamps, July. Blue. 
Prunella. 

Pennsylvanica, L. Meadows, June. Blue. 
Phrytna. 

Leptostachya, L. Rocky woods, July. Purple« 

Anoiospermia. 

Verbena: ' 

1 . Hastata, L. Streets and meadows, Jufy, Purple. 

2. Urticifolia, L. Road sides, July. White. 
Orobanche, 

1 . Virginiana, L. Wet woods, Sept Purple. 
Epifagus Americanus, Natt. 

2. Biflora, Nutt. 

Uniflora, L. Shady woods, June. 'Yellowish. 
BarUia. 

Coccirii^, L. Pastures, May. Scarlett 
Mdampyrum. 

Lineare, L. Woods, July. Tellow. 
Antirrhinum. 

1. Lineara, L. Road sides, June. Yellow. 

2. Canadense, L^ Streets, Aug. Blue. 
Gerardia, 

1 . Purpurea, L. Fields, Aug. Purple. 

2. Flava, L. Woods, Aug. lellow. 

3. Quercifolia, Ph^ 

Glauca, Eddy. With the last yellow. 

4. Pedicularia, L. Woods, near the water burg, Augii 

Yellow. 
Pedicularis. 

Canadensis, L. Wet meadows, May. Yellow and purple 
Mitnulut. 

Ringens, L. Standing waters, Aug.' Blue. 
Chdone. 

Glabra, L. Ditches, Aug. White. 



TETRADTNAMIA. 

SlLICtXLOSA. 

Thlaspi. 

Bursa-pastoris, U Gullivailed ground^ A urii  O gtbbcr. 

White. ' 

Virginicum, L. Road sides, June. White. 



SlLI^UOSA. 

Arabii. 

1 . Hastata, N. T. Cat. ^ 
Turritis laevigata, Willd. Mount Tom, Ifoy/^ 

2. Falcate, Mx. 

Canadensis, li. Rockj hills, Woodbury, June. White, 
Dentaria* - ^ 

Diphylla, ttx. Wet sropds, Iffajr. White. 

Erysimum officinale, L. £Hd fields, July. YeOawi 
tJardatninej •"^' » 

Pennsybranica, Willd. StrMimsi May, White. -'^' 

Var tenella. Wet woods, near rocks, June. White.. 
Sisymbrium. . d i 6. ^^^^ \ 

Amphibium, L. Wet meadows, June. TelkWi-'cs* ;^ 
Sinapu. ^ ^oi^i) 

Nigra, Sm. Cultivated grounds, July. TelloxML Imn¥luMd* 

MONODELPHIA. 

P£CA|IDmA. 

Geranium. 

1. Maculatum, L. Fields, May. Purple* 

2. Robertianum, (i. {Ippky h^)^ Woodbary, |lj|^ Red. 

POLTANBKIA. 

Sida. 

Abutilon,L. Cyltivati^dgroAipdsy July. Ye^ow. Introduped. 
Malva. 

Rotundifoliai ]U* Cu)|ivat^ groumi|^ ^vm®« Pidc 

DIAPELP^U. , , , 

Hexandria. 
Coryddlii. 
1 . Cucullaria, Pers. Wet woods. May. White. 
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2. Fmigosli, Pers. Mawt Tom, Jtify. Whktf and red. 

3. Ohuct, Ph. 

Sempervivens, Pers. Rocks, Maj, .Red sfld yellow. 
Fumaria. 
.Officinalis, L. Cultivated grounds, June. Red. Intro- 
duced.? 

OoTAnam/A. 

Polygala, 

1 . PauciroUii', L. Pide ^aMfiai May. Purpto. 

2. Sanguinea, L. Moist meadows, Aug. Red. 

3. Verticillafiii, K Dry p«stiur«s, Aug. Bluish White. 

4. Rubella, Mufc). Sandy MHs^ la4y^Aug. Red 

DcCANpEU;* 

Robinia. 

Pseudacacia, Magr. White* Innfodueed. 
Olycine. ... 

1. Monoica, WilM. Roieky wdoda^ Anf;, Yfb'nb. 

2. Apios, L. 

AjM^ tuberosa, Pb. In thickets, Aug. Purple« 
Tijfhrosia, 

V irginijmi^ Pers. 

Galega Virginiana, L. Rocky hills, WMdbinry, July, 

*©'j .' '• '  • A^vrpie. 
Medicago. 

' Cuptiliria, Im Cultivaled grounds^ nay->-Oct. Tallow. 
Trifoiium* 

1 . Repens, L. Fields, June. White. 

2. Pratense, L. Fields, June. Red lartroduced. 

3. Aryense, L. Dry soils, July. White. 
Letpedeza, 

1. Sessiliflora, If x. Wood9onlfoiHitTotoi,Sept Vidlet. 
.2. Capitata, Mx. 

Hedy^irum fhttescemr, h. Sbirdry woblb^ Aug. 
Purple. 

3. Polystachya, Mx. 

Hedysarum hitlum, Ia In dry troods. Aug. Wbiie. 

4. Violacea, Pers. Woods, Aug. Violet. 

Hedysarum. 

1. Gafladense, L. WeiaitiB, Aug. Purple. 

2. Nadiflorum, L. Rocky woods, Aug. Violet. 
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4. Acuminatum, Mx. With the hst, Aug. Purple. 

, 3. Rotundifolium, Mx. Rocky hills, neur Mouat Tom, 
Aug. Purple. 

5. Ciliare, Muhl. Sandy hills, Aug. 

STNGENESU. 



^ 



Ak^ualis. 
Leoniodon. vut;!,^ 

Taraxicum, L. Grass plats, April. Yellow. 
Prenanthes^ 

1. Alba, L. Woods, Aug* White and Purpte»i-;-^' ,r; 

2. Cordata, L. Woods, Aug. Whiti^ l^wli.:H > 
Lactuca, .<! 

£ioDgata, Willd. Shady places, Aug. Yellow. 
Hieraicum. tr 

1. Venosum, L. Shady hills, July. Yellow. 

2. Paniculatum, L. Woods, Aug. Yellow. 

3. Scabrum, Mx. Sandy woods, Aug. Yellow* . . 

4. HaUnii, L. Hedges, Aug. Yellow. . . --u \ 
Sanehui* •.; :».*Aax.« 

Oleraceus, L. Waste places, Aug. Yellow. .»rne:« >vi 
Krigia. -A^ .; 

Virginica, Willd. ^ j r • f 1 1, H 

Eyoseris Virginicus, L. Sandy hills, May. Yellow ; ^'A 
lAoirii. ..■■■'■: ii { 

Scariosa, L. Borders of swamps, (very rare,) jSfpt 
Purple. 
Vemonica* 

Noveboracensis, L. Borders of Bantum lake, Aug. 
Purple. 
Cnieus. 

1. Canceolatus, Willd. Streets and pastures, July. 

Purple. 

2. Altissimus, Willd. Wet woods, July. Purple. 

3. Arvensis, Pers. Road sides, (rare.) July. 
Jlrctium. 

l^appa, L. Cultivated and waste grounds, Aug(. Purple. 
Bideru. " ^ 

1. Cernua, L. Ditches, Aug. Yellow. , . 

2. Chrysanthemoides, Mx. Ditches, Aug. Yellow. • 

3. Frondosa, L. Cultivated grounds, Aug. Yellow. 
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Eupatorium. 

1. Purpureum, L. Swamps and wet woods, Aug. Pui^ 

pie. 

2. Verticillatuis, WiUd. With the hst, Aug. Piurple. 

3. Perfoliatum, Lu Wet pastures, Aug. White* 

4. Ageratoides, Willd. Rocky woods, Aug. White. 
Mikania. 

Scandens, Willd. 

Eupatorium scandeuSi L. Near the Bantum, July. Piok. 

SUPERFLUA. 

Gnaphalium. 

1. Plaotagineum, L. 

Dioicum, Eaton. Dry fields, April. White* 

2. Polycephalutn, MXv Pa9tiire4 tnd woods,. Aug* White, 
p. Margarataceuni, ti. Wilk the la^t, Aue, W%«te« 

4. Decurreus, Ives. With the. lest, Aug. Wbtite» 

5. UliginosuiW, JU Wet gr«wnMts, Aug. White. 
Tanacetwt^ 

Vulgarejli. IImiI aidesi Augk TeUow. latroduced. 
Chrysanthemum* 

LeucanthewiQi, L. If^dowfl, June. While* 
Inula. 

Helenhim, L. Road 9ides and by hropkss, Ji|l j* Tellpwr 

la Beilidifolium, Willd. Sides of hills, May. Blue. 
' 3. Pbiladelphicum, L. In Qld6e)da»Jutu9. Punptle. 

3. Purpureum, Aiton. Wet woods, July. Purpftp 

4. Suigosumu Muhl. In pastures, Julji, White* 

5. Heterophyllum, Mulil. Meadows, July. White. 

6. Canadense, L. Cultivated' grounds, Aug- Whhe. 
l^olidt^o. 

1. rrocere,. Ait. Bqrdisrs of fiekis, Sept. Yellow. 
2 Serotina, Willd. Borders of Woods, Sept. Yellow. 

3. Ciliaris. Woods, Sept. Yellow. 

4. Lateriflora, Ait. Old fields, Aug. Yellow. 

5. Altissima, WiUd. Wet j^ces by hedges, Sept Yel- 

low. 
ft. Patttla, Muhl. Rocky weodi, Aug^ Yellow. 

7. Recurvata. Woods, Sept Yellow. 

8. Biocilor, L. Rqcky woods, Aug. White. 

9. LiMioeelata) Ait 

Vol. IV Jffo. 2. 13 
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Graminea, Nutt. Wet fields, Aug. Yellow. 
•10. Caesia, Ait. Woods, Sept. Yellow. 

11. Flexicaulis, L. Dry woods, Sept. Yellow. 

12. Latifolia, L. Woods, Sept. and Oct. Yellow. 

13. Puberula, Nutt. Sandy fields, (common) Sept Yel- 

low. 

14. Gigantea, Willd. Borders of fields, Aug. Yallow. 
Senecio. m 

1 . Hieracifolius, L. New fields, Aug. 

2. Aureus, Willd. Wet meadows, May. Yellow. ^ 
Aster, 

1. Linariifolius, L. f 
Inula linariifolius, Nutt. Sandy hills, Sept* Violet. 

2. Amygdalinus, Mx 

Umbellatus, Ait. Borders of fields, Sept. White. 

3. Cordifolius, L. Rocky bills, Sept. White. 

4. Corymbosus, Ait. Wet woods, Sept. White. 

5. Macrophyllus, Ait. In woods. Sept White. 

6. Amplexicaulis, Mx. Rocky hills, Sept. Blue* 

7. Laevis. In woods and borders of fields, Aug. 31ue. 

8. Puniceus, L. Near streams, Sept Blue. : 

9. Cony^oides, Willd. On hills, July. White^ :^q 

10. Acuminatus. Rocky damp woods, Aug. W|^e% 

11. Tradescanti, Eat? Fields, Sept Blue. <.>t The 

12. Recurvatus, Eat? With the last, Sept. Blue«^^ same 

species 

13. Diffusus, Ait In opeq fields 
Helenium, 

Autumnale, L. In the pond meadows, Aug. Yellow. 
Jlnthemis. 

Cotula, L. Road sides, July. White. 
Achillaea. 

Millefolium, L.' In fields, July. White and pink. 

Frustranea. 
Rudbeekia. 

Laciniata, Willd. In swamps, Aug. Yellow. 
Helianthus. 

1. Divaricatus, L. Borders of woods, July' — ^Aug. Yel- 

low. 

2. Trachelifolius, Willd. In copses, Aug. Yellow. 

3. Frondosus, L. Borders of woods, Aug. Yellow. 
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GTNANDRIA. 

MoNANDRIA. 

Orchis. 

1 . Ciliaris, L. f 

Beephariglottis, Eaton? Cranbeny pond meadows, 
July, rure white. 

2. Tridentata^ Willd. In wet meadows, July. Greenish- 

white. 

3. Spectabilis, L. Rocky woods. May. White and purple. 

4. Orbiculata, Ph. Rocky woods, May. Green. 

5. Fimbriata, Willd. Meadows, July. Purple. 

6. Psy codes, Willd. Wet meadows, July. Yellowish- 

white. 

Laura, Mx. 
Satyrium. 

Bracteatum, Pers. Wet woods. May. Yellowish-wbite. 
J^eattia^ 

1. Tortilis, Willd. 

' Aestivalis, Pers. Wet meadows, Aug. White. 

2. Cernua, Willd. With the last, Aug. White. 

3. Puh^scens, Willd. In woods, Aug. White. 
CyfMSliuiL 

" i. Bulchellum^ Sw. 

' ' l^imodorum tuberosum, L. Wet meadows, July. 
Purple. 
2. Odontorhizon, Willd. Shady woods, July. 
Malaxis. 

Liliifolia, Sw. 

Ophrus liliifolia, L. Wet streets and pastures, Jnne. 
Greenish-white. 
Arethusa. 

1. Ophioglossoides, L. Swamps of the Cranberry pond, 

July, purple. 

2. Bulbosa, L. With the last, May. Purple. 

DlANBRIA, 

. Cypripedium. 

1 . Pubescens, Willd. In wet woods, May* Yellow. 

2. Specubile, Willd. 

Cfanadense, Mx. In swampy woods, June. White and 
red. 
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3. Acaule, Mx. 

Humile, Wild. lo woods, June. Purple* 

MONOECIA. 

MONANDBIA. 

Caulina. -r i 

Fiexiiis, Wind. ..-;:i 

Najas canadensis, Mx* In ponds. Not seen ki ft^^P^: i 
Chara. . y\ 









Flexilis. Bottoms of ponds, July. rf/ 

DiANDRIA. 









Lemna. 

1. Minor, L« In ditches. July. 

2. Trisulca, L. In similar situations, July. 

Triandria. 
Tyoha. 

Latifolia, L. In pools of water, July. 
Sparganium. 

Ramosumi Sw. In ditches, July. 
Carex, 

1. Cephalophora, Wahl. Woods, May. 

2. Bromoides, Schk. In wet meadows, May. ^ ' * 

3. Retroflexa, Muhl. On dry land, May. 

4. Multiflont, Willd. f SwampB, May. 

5. Sparganioides, Willd. Wet meadows, June. 

6. Rosea, Schk. On dry land, May. 

7. Disperma, Dewey, (Mss.) Cranberry pond meadows^ 

June. 

8. Scoparia, Willd. In wet meadows, June. 

9. Straminea, Willd. In similar situations. June. 

10. Festucacea, Schk. Dry land, June. 

11. Caespitosa, Eat. ? Boggy ineadows. May. 

12. Crinita. Willd. Borders of streams, June. 
Var. palacea. Wet meadowi, June. 

13. Acuta, Willd. Boggy meadows, May. 

14. Polytrichoides, Willd. 
Microstacbya, Mx. On wet groimd» Mtiy* 

15. Virescens, Muhl. On dry land. May. 

16. Varia, WUld. On dry hills in woods, April. 

17. Marginata, Willd. In dry woods, May. 



18. Tentaculata. Willd. In sw&tnps, May. 

19. Lupulina, willd. In wet meadows, June. 

20. Flava L. Borders of Dog pondj Gtoshen, June. 

21. Folliculata, Willd. In swamps, June. 

22. Pubescens, Muhl. In wet woods, June. 

23. Plantaginea, L. Moist Woods, April. 

24. Granulans, Muhl. On dry land, Ma;^. 

25. Laxiflora, Willd. f Near brooks, May. 

26. Hystericina, Willd. Wet meadows, Jiine. 

27. Flexuosa, Muhl. Near brooks, June. 

28. Miliacea, Schk. Wet mi^addws. May. 

29. Pseudo-cyperus, Willd. Swamps by Ponds^ June. 

30. Pellita, Willd. In swamps. May. 

31. Lacustris, Willd. 

Riparia, Muhl. Gram. Swamps^ Jane. 

32. Vesicaria, L. Wet meadows. May. 

33. Rostrata, Mx. In swamps, June. 
Comptonia. 

Asplenifolia^ Ait. 

Liquidambar asplenifofium, L. Dry hills^ May. 
JEriocaulon* 

Pellucidum, Mx. Borders of Pdnds, Aug. Whitte. 
Serpicula, 

Occidentalis, Ph. In Bantum lake, Aug. White. 

Tetbandia. 

Uriica. 

1. Pumila, Willd. Wet plaiDe^, Jiily. 

2. Dioica, L. Cultivated gtoubds, July. 

3. Canadensis, D. Moist woods, Aug. 
Whitiowi, Muhl. f 

Mnus. 

Serrulata, Willd. In swiimjpB, April. 

PsNTANDftlA. 

Ambrosia* 

Elatior, L. In cultivated fields, S^pt. 
Amaranthus. 

1. Albus,L. Streets, July. 

2. Hybridus, L. In cultivated fiirids, Ailg. 
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POLTANBRIA. 

Myrioiphyllum* 

Capillaceum, Torrey, (Mss.) ponds, July. 
Sagittaria. 

1. Sagittifolia, L. Borders of Ponds and streams, Aug. 

2. Hastata, Ph. with the last. Aug. White. 

3. Gracilis, Ph. In similar situations, Aug. White. 

4* Acutifolia, Ph. Muddy banks of ponds, Aug. Vnittjp; 

5. Simplex, Ph. with the last, Aug. white. 
Calla, 

Palustris, L. In swamps July, white. 
t^rutn. 

1. Triphyllum, L. In moist woods, May. white and pur 

pie. 

2. Virginiana, L. 

Calla virginica, Mx. In swamps, July. Green. 
Quercus. 

1. Tinctorium, Willd. Woods, May. 

2. Alba, Willd. Woods, May. 

3. Montana, Willd. Rocky woods, May. , 

4. Bannisteri, Mx. \ 
Ilicifolia, Willd. Mountains, May. . ^'\ «. 

Juglans. 

1. Nigra, L. Introduced ? May. 

2. Cinerea, L. In woods. May. .;, 

3. Squamosa, Mx. 

Compressa, Willd. Woods, May. 

4. Alba, L. Willd. In woods. May. 

5. Glabra, Muhl. In woods. May. 
Fagtis. 

Ferruginea, Ait, In woods. May, 
Castanea, 

1. Vesca, Willd. In woods, July. 
Betula-populifolia, Ait. In woods, June. 

2. Lenta, L. In woods, June. 
Carpinus, 

Americana, Willd. In woods. May. 
Corylus. 

1. Americana, Wang. In woods, April. 

2. Rostrata. In woods, April, 
Platanus. 

Occidentalis, L. Borders of streams, June. 



J^Totiee of Plants growing in litckfidi. 307 

MONADELPHIA. 

Pinus. 

1 . Canadensis, L. Pine Island, May. 

2. Nigra, Ait. Cranberry pond meadows, May! 

3. Strobus, L. Pine idiana. May. 

4. Rigida, L. Sandy hills, May, (rare.) 

5. Pendula, Ait. Cranberry pond meadows. May. 
Acalypka. 

Virginica, L. Dry pastures and road sides, Aug. 

DIOECIA. 

DiANDRA. 

Salix, 

1. Conifera, Willd. 
Eriocephala, Mx. Swamps, April. 

2. Nigra, Willd. 

Caroliniana, Mx. Near streams, April. 

3. Lucida, Willd. Borders of ponds, May. 

4. Cordata, Willd. Wet fields, June. 

5. Grisea, Willd. Borders of streams, May. 

6. Vitellina, L. Road sides. May* 

7. Babylonica, L. Introduced, May. 

TefBANDIA. 

Myrica. 

Gale, L. Borders of ponds. May. 

Hexakdru. 

SmUax. 

1. Rotundifolia, L. Woods in Woodbury, June. 

2. Peduncularis, Muhl. Fields, June. 

OCTANDRIA. 

Popidus. 

1. Tremuloides, Mx. In woods, April. 

2. Grandldentata, Mx. with the last, Aprrl. 

3. Balsamifera. Introduced? May. 

MONADELPHIA. 

Taxus. 
Canadensis, Willd. Pine island swamps. 



CRYPTOGAMU. 

j 

GONOPTSJUPCS* 

Equiietum. 

1. ArvensCyL. Low grounda, April. * 

2. Hyemale, L. Boggy grounds, April. 

STACHTePTERIOEi. . ^.^-^^O 

Lyeopodium. -.utiH 

1. Clavatum, Willd. In woods, July. 

2. ComplaDaturo, L. Willd. Woods, Aug. 

3. Dendroideum, Willd. 
Obscurum, L. Wet woods, July. 

4. Rupestre, L. On rocky hills, June. 
6. Lucidum, Willd. In wet woods, July. 

Botryckium. 

Gracile, Ph. In woods, July. 
Opkioglossum. 

V ulgatum, L. Pond mendows, July. 

SCHISHATOPTK^WKS. 

Osmunda. « . r 

1. XJinnamomea, Mx. Low grounds, June* 

2. Interrupta, Mx. Marshy grounds, July. 

3. Spectabilis, Willd. Swamps, June. 

FiLICES. 

Polypodium. 

1. Vulgare, L. On rocks, July. 

2. Hexagonopterum, WiUd. Wet woods, Aug. 
Aipidium. 

1. Acrostichoides, Willd. July. On rocks. 

2. Noveboracense, Willd. July. Wet places. 

3. Cristatum, Willd. July. Rocky woods. 

4. Marginale, Willd. Mount Tom, July. 

5. Asplenoides, Willd. In woods, July. 

6. Aneustum, Willd. In woods, July. 

7. Rundulum, WiUd. On rocks, July. 

8. Dialatatum, Willd. In rocky hiUs, July. 

9. Intermedium, Muhl. Moist woods, June. 
Onodea. 

Sensibilis, L. Wet grounds, June. 
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Asplenium. 

1. Ebeneum, Willd. Rocks, July. 

2. MeianocauloD, Wilie. On the sides of rocks, Julj. 
Pieris, 

AquiJina, L. In woods, July. 
Adianium. 

Pedatum, L. Wet places, July. 
Diek$onia. 

Pilosiuscula, Willd. Wet woods, Aug. 
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ZOOLOGY. 



Art. VIII. — Fragments relating to the history ofAnimalsk 

Extract of a letter to the Editor, dated 

Princetony Dec. 22dy 182t. 
Dear Sir, 

The following are the extracts from my notes on Natural 
History, mentioned in my last to you. You have my 
consent to dispose of them as you think proper. My en- 
gagements would not permit me to copy them before. 

Yours truly, 

JACOB GREEN. 

Curious Instinct of the common Hogy (Sus Scrolk— -Lin.) 

It is customary with farmers who reside in the thinly set* 
tied tracts of the United States to suffer their hogs to run at 
large. These animals feed upon acrons which are very 
abundant in our extensive forests, and in this situation they 
often become wild and ferocious. A gentleman of my acquaint- 
ance, while travelling, some years ago, through the wilds of 
Vermont, perceived at a little distance hetore him a herd of 
swine, and his attention was arrested by the agitation they 
exhibited. He quickly perceived a number of young pigs 
in the centre of the herd, and that the hogs were arranged 
about them in a conical figure, having their heads all turned 
outwards. At the apex of this- singular cone, a huge boar 

Vol. IV.. ...No. 2. 14 



310 Miscellaneous Fads in Zoology. 

bad placed himself, who, from his size, seemed to be the 
master of the herd. The traveller now observed that a fam- 
ished wolf was attempting by various maDceuvres to seize 
one of the pigs in the middle; but wherever he made an 
attack, the huge boar at the apex of the cone presented him- 
self — the hogs dexterously arranging themselves on .©nch 
side of him, so as to preserve the position of defe^ejust 
mentioned. The attention of the traveller was (oT^ f^ja^ 
inent withdrawn, and, upon turning to view the combatitjQts^ 
he was surprised to find the herd of swine dispersed, and 
the wolf no longer to be seen. On riding up to the spot, 
the wolf was discovered dead on the ground, a rent being 
made in his side, more than a foot in length — the boai^ hiv- 
ing, no doubt, seized a favourable opportunity, and with a 
sudden plunge dispatched his adversary with his formidable 
tusks. 

It is a little remarkable that the ancient Romans, among 
the various methods they devised for drawing up their ar- 
mies in battle, had one exactly resembling the position as'* 
sumed by the swine above mentioned. The mode of attack 
they called the Cuneus^ or Caput porcinum. 



Blue-Yellow Bird. — ^Fringilla tristis. 






To those but little acquainted with Natural Histprv, t)ie 
assertion that a white black bird (oriolus Phoeniceus; en* a 
black swan (Anas Atrata) are animals really in existence, 
appears too paradoxical for belief. Black swans, however, 
are found in New Holland and some other places, possess- 
ing all the graceful atitudes of the European species ; and 
white black birds or albinos, are of no viery uncommon oc- 
currence. 

I have observed another anomaly among the feathered 
tribe no less striking. A bird of precisely the same size, 
-habits, and general appearance with our common yellow 
bird, (Frtngtlla tristis^ associating with it, and differing 
only in colour — tbis'bemg of a dark indigo in the places 
^here the male (F. tristis) is yellow ; the black band^ on 
the wings, and the spot on the bead, were the same in both. 

The following faints are offered by way of theory to ex- 
plain these anomalies : — ^If there be any truth in the opinioB 
entertained by ma^y, that the imagination of the parent, or 
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that certain casualties during gestation, have an influence on 
the offspring of the class mamalia — why may not the like 
circumstance aflfect the embryo in the egg of hirds. Again, 
we know that when the eye becomes fatigued with behold- 
ing tha glare of one colour, it is relieved by changing the 
colour— or if a colour be viewed for some time, the opposite 
will be painted on the retina — thus when we look on the 
bright light thrown by a burning glass on any object, a black 
spot is produced in the eye, and if we look steadfastly on a 
black spot made with ink on a white sheet of paper, on mov- 
ing the eye a little, a luminous spot will be seen on the pa- 
per, much brighter than the surrounding part.* Will not 
these two particulars taken together, account for the above 
anomalies f 

The causes which have produced the varieties in the hu* 
man species, are but little understood. Too much is per- 
haps attributed to the infiuenee of climale. There are ma- 
ny reasons to satisfy an unprejudiced mind, besides the un** 
erring testimony of the bible, that the whole race of man 
has sprung from one and the same stock. The five princi- 

Sal varieties mentioned by Blumenbach— the Cauoasiaa, 
[ongalian, Ethiopian, American, and Malay — may all have 
arisen from some such accidental cause as those noticed 
above, or such as occasions the albinos of our species. That 
species can be continued from such accidental varieties, ap- 
pears from the following account published in £dwards' 
Gleanings of Natural History, and in the 424th No. of the 
Philosophical Transactions. Edward Lambert, or the Porcu- 
pine man, was at his birth like other children ; but in eight 
or nine weeks his skin turned yellow and then blackish, cov- 
ered with conical protuberances, which formed a rugged 
covering all over him, except his head, palms, and soles of 
his feet. This man had six children, whose skin exactly re- 
sembled his own. Edwards then remarks — ^^ It appears to ' 
me beyond all doubt, that a race of people may be propaga- 
ted by this man, having such rugged coats or covering as 
himself, which if it should ever happen, and the accidental 
original be forgotten, it is not iqiprobable they may be 
deemed a different species of mankind ; which considera- 

* If we gaze long npoo a bright yeOow ipoC, a bloe ooloar wHl be punted 
on the retina. Many curioiu particiUan on this ^nbfect may be umnd in 
the first volame of Ciarwin's Zoonomia. 



312 fliore** Qa$owuUr. 

tioD ihould almost lead one to imagiiie, tbnl if mukiod were 
all proauced from one and the same 8tock,the black skius of 
the Etbiopians, he. might possibly be owi.ne originally to 
*ime such accidenul Cause." — SeeEdwards' Plate 212. 
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AmT. IX. — Account of an inmrnved mode of lutpek^t^ 
Qasometert ; by Dr. Hibe.* 

It ia well known to all who are conversant in gas I^bt ap- 
pbraius, that no mode has been heretofore devised to render 
Gasometers accurately equiponderant at all points of their 
immersion in the water ; a circumstance so indispensable to 
their action. 

The mode usually, adw* 
d in the Englisb i^fUapr 
^hmt^nt, is that.-^^be , 
y" Gasometer chaiit. i,^J3-. 
_ y JscDsily,anddifficult,)9»- ; 
-£.].ecuie well, or to corrects . 
hen erroneously pnwor- 
.tioned to the desired ef- 
-^.feci. The plan of sus- 
'^pensLon on a beam, like 
_ ihiit in the annexed cut, 
"^ has in practice been found 
to answer perfectly. Being once executed, it requires no 
further attention. The rationale of the operation of such a 
beam, will be evident from the method of constructing one 
which I shall proceed to explain. 

Find (by trial, if possible ; if not, by calculati(«j the 
weight ofthe Gasometer when sunk so low, as that the lop 
will be as near as possible to the water, without touching it. 
In the same way find the weight of the Gasometer at the 
highest point of emersion, to which it is to rise, wbeu in use. 
Then, as the weight in the last case, is to the weight in the 

• Publubed Grrt in tbe Antlactic Maganoe foT Hijr, 18J7. 
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first ; so )et the length of the arm A, be to the length of the 
arm B. From the centre D, with the radius A, describe a 
circle ; on which set off an arch C, equal to the whole 
height through which the Gazometer is to move. Divide 
this into as many parts as there are spaces in it, equal each 
to one-sixth of the radius or length of the arm A. Through 
the points thus found draw as many diameters ; which will, 
of course, form a corresponding number of radii and divis- 
ions, on the opposite side of the circle. Divide the differ- 
ence between the length of A and B, by the sum of these 
divi3ions : and let the quotient be q. From the centre D 
towards the side E, on radius 2| set off a distance equal to 
the length of the arm A, less the quotient or q. On radius 
3, set off a distance equal to A, less 2 q^ or twice the quo- 
tient } and so set off distances on each of the radii ; the last 
being always less than the preceding, bv the value ofq. A 
curve line bounding the distances thus found, will be that of 
the arch head E. The beam being supported on a gudgeon 
at D, let the Gasometer be appended at O, , and let the 
weight be appended at F, adequate to balance it at any one 
poirit of Ihimersion. This same weight will balance it at aU 
oth^ points of its immersion — provided the quantity of water 
displaded by equal sections of the Gasometer be equal. 
But as the weights on which A and B were predicated, may 
not'be qtrite correct, and as, in the construction of large ves- 
sels, eeuability of thickness and shape cannot be sufficiently 
attained — the consequent irregular buoyancy is compensa- 
ted by causing the weight to hang nearer to, or farther from 
the centre, at any of the points taken in making the curve. 
This object is accomplished by varyine the sliders seen op- 
posite to the figures 1, 2, 3, 4, 5, 6. When they are prop- 
erly adjusted, they are made firm by the screws of which 
the heads are visible in the diagram. 

The drawing is of a beam twelve feet long ; and of course 
the length of the arm A is six feet — that of B four feet — 
their difference two feet ; which divided by six, the number 
of points taken in making the curve E. gives four inches for 
the qiiotient q. Hence the distance on radius 2, was five 
feet eight inches — on radius 3, five feet four inches-— on ra- 
dius 4, five feet — on radius 5, four feet eight inches— on ra- 
dius 6, four feet four inches — and lastly four feet. 

The iron gudgeon, where it enters the beam, is square. 
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The projecting parts are turned true, and should be bedded 
in brass or steel dies ; placed, of course, on a competeDt 
frame. The sixth part of a revolution of the portions of the 
gudgeon thus supported, is the only source of frictipn to 
which this beam is subject during the whole period of tbe 
descent of the Gasometer ; — which, in large ones, does not 
ordinarily take place in less than six hours. 
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Art. X. — PearsotCs Patent Domestic Telegraph. . 

(Communiaited for this Journal by the Inventar.) 

The Domestic Telegraph has for its recoimneDdatioiife 
the following advantages, viz. . .' 

1. The ease, facility and dispatch with which domestic 
wants may be supplied. 

2. The great saving of labour to domestics, rendering 
their attendance less irksome to themselves, and more ac- 
ceptable to principals. 

3. The privacy with which domestic commaiiieatioil may 
beheld in the presence of company; and in iMty iithtx 
cases that often occur. ' * • 

4. In cold weather, obviating the necessity 6P'i^ (r^- 
quently opening the doors of apartments, wbicl^Ul eo ie^ 
commodious and disagreeable ; besides admitting the influx 
of cold air. 

5. By reference to the annexed drawing,* it will be per- 
cieved that by the Indexes, a, a. moving over two dials, 
B.B. an almost' instantaneous communication is effected — 
they operating simultaneously by means of the connecting 
rods, c. c. and wheels, D. D. The motion, giving tbe alarm 
to direct the domestic's attention to the face of die dial, is 
by means of the small pinion, e. and rod,/^ connected to the 
Wheels, d. d. — on whose centre of motion two small bells, 
g. g. are fixed, with their peripheries facing each other. A 
small space is left between the bells to give freedom to their 
vibratiqn — to produce which a cast iron ball is enclosed be<r 
tween them, and revolves on the inner side of their extrem^ 
ities. The diab are divided by zones into three divisioos — 
the inner of which contains the letters of the alphabet-^tfae 
next exterior^ figures to the number of 30 — the omter is di- 
vided into 30 compartments, each of which contains the 

* See the end of the rolume. 

f 
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name of an article in fulK These divisions will generally be 
found to contain as many articles as usually comprehend the 
wants of a family. Should any article, however, be wanted, 
not expressed by words on the dial, it may with ease be 
communicated, by turning the index to the letters requisite 
to make out the na^ne of the article. 

By the power of the alphabet, it will readily be seen that 
the Domestic Telegraph may be rendered the medium of 
communication to an indefinite extent. — For the sake of 
convenience, by an understanding between the parties, 
words may be so abreviated, that certain letters shall stand 
as their representatives. Thus the names of domestics may 
be designated by the initials, and the figure may likewise be 
applied to similar purposes. By these arrangements it not 
only appears, bow easily domestic wants may be supplied, 
andprivato communications held, by the use of the Domes- 
tic Telegraph, — but that it may be made to facilitate the con-^ 
veyance of intelligence through all kinds of buildings — such 
as stores, ware-houses, countinje-rooms, &c. be. &c. 

Tbe.jiimple structMre of the Telegraph enables the inven- 
tpr to £ui:nish the common one at the low price of five dol- 
lars ; while from its form, it is peculiarly adapted to 

d^porate^/the most elegant rooms — the ornamental ones nFill 
b6 furnished proportionally low. 

* . ' '. 

N. B. No. 2 in the annexed drawing, represents a bell- 
action applied to the same purpose its bell-action No. 1, and 
is. connected by the pinion, e. to the wheel JD. at 4. 

The inventor proposes placing the more costly ones in 

Sedestals, vases, be. he. as chimney or table ornaments.— 
fr. Pearson's- stand is in Water-street, Boston. 

. _^_ 

Abt. XI. — '^ Account of the Earthquake at Kutch, on iJte 
tBth of June J 1819. Drawn up from published and uii- 
. fublimed letters from India" Trom the Edinburgh Phi- 
losophical Journal,* No. 5, June 18^0. 

^H£ western coast of India has been visited by an earth- 
quake, which has spread desolation and famine over a great 
extent of country ; and whose destructive effects will be seen 
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and felt for many years to come. T^b tremendous conval- 
sion of nature was experienced from Bombay to beyond 
the tropic of Cancer ; but the centre of the conyubioD 
seems to have been in the province of Kutch, which has se^ 
verely suffered. In describing this alarming occarrenoe, we 
shall select from a variety of letters which have lietn.ivceiT- 
ed On this subject, the most important particulars. ^.^ 

The first and greatest shock took place on the Ifith.Ql^ 
June, 1819, a ^w minutes before seven in the evefjij^r. 
The day bad been cool and showery ; Fahrenh8it^«,«thfK? . 
mometer ranging from 80^ to 85®. The monsoon .hi|4.«|P(r 
in mildly without much violent thunder and lighUiuis^-;and 
there was nothing unusual in the state of the atnuMfUieni at 
that season tt^at could afford any ground for tpprebm^pi^. 
The wind which had been blowing pleasantly toward».evch 
ding, at the commencement of the concussion feH ihia a. 
deep calm, and in a moment all was consternation and hor- 
ror. The wretched inhabitants of Bhooj were seen flyiiy 
in all directioos to escape from their falling habitetioos, . A , 
heavy appalling noise, — the violent undulatory molira of 
the ground, — the crash of the buildings, — and tbe.ilisinaf . 
and terror which appeared in every countenance, produced a . 
sehsation horrible beyond description. The slioclf; hai^ 
from iwo to three minutes, and during that short period tba; 
citv of Bhooj was almost levelled with the ground* The 
walls, from the sandy nature of the stone, were crumbled 
into dust ; nearly all the towers and gateways were demol- 
ished ; and the houses which were left standing, were so 
shattered as to be uninhabitable. The fort, which stands at 
some distance from the city, is so breached as to be render- 
ed useless as a place of defence. It is calculated that near- 
ly two thousand persons have perished in' Bhooj alone. 
Among the sufferers is the mother of the deposed Rajah, 
who was buried in the ruins of the palace. The surviving 
inhabitants were obliged to forsake the city, and encamp 
outside of the walls on some sand hills. Their situation was 
truly distressing. Bruised, maimed, and in sorrow, they 
resorted daily to the city to extricate the mangled remains of 
wives, children and relations. In this melancholy labour, 
they were nearly exhausted by the stench arising from the 
putrid bodies of their friends, and from the carcases of the 
cattle, which had perished in great numbers. At the 
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date of the last account, between 1000 and 1500 persons 
had been dug out of the ruins. 

The devastation was general throughout Kutch. From 
Luckput Bander to Butchao, in every town and village, 
mtee or less lives were lost by the falling in of the houses; 
and 10 the towns of Mandavie, Moondria, and Amar, yery 
extensive damage has been sustained. Accounts from An- 
gttf stat^, that the first wall was almost completely destroy- 
ed« not one hundred yarde of it remaining in one spot, and 
guns and towers hurled iq one common mass of ruin. 
Scarcely a fourth part of the town is standing, and the hoii* 
S0S that do remam are considerably injured. ^^In one 
word,'' says the writer of the account, " a flourishing popu- 
lation has been reduced m, one moment to wretchedness and 
misery ; and I fear we shall have to lament the loss of up- 
wards of one hundred people, besides those hurt." 

The destruction occasioned by this terrible visitation was 
not confined to Kutch. From Ahmedabad, the capital 
of Guserat, we have the following descriptioD : ** This city 
is justly celebrated for its beautiful buildings of stone and 
other ttiaterials, and for the famous shaking minarets, which 
were admired by every stranger. Alas! the devastation 
cftused by this commotion of the earth is truly lamentable. 
The proud spires of the great mosque, erected by Sultan 
Ahmed, which have stood nearly four hundred and fifty 
years, have tumbled to the ground, within a few yards of the 
spot where they once reared their heads ! Another mosque 
of elegant structure, which lies to the left of the road leading 
to the Shahee Bagh, has shared the same fate. The mag« 
nificent towers, forming the grand entrance into the citadel, 
have been much shaken, and cracked in several places, es- 

Gcially the one in which the flag-staff has been placed, 
any private houses have been reduced to ruins ; but it is 
most fortunate, amidst all our disasters, that not a single life 
baa been lost, and but few accidents." We learn from Je* 
lilsheer, that ^^the earthquake was severely felt in that 
place, and the loss of lives terrible. The fort and town are 
reduced to ruins. Many of the people killed were already 
out of doors, which is usually considered a situation of com- 
parative safety. A marriage was about to be celebrated in a 
rich man's family ; and the casts had assembled from vari- 
ous quarters : the shock occurred when they were feasting 
Vol. IV No. 2. 15 
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in the streets, and upwards of five hundred of the party were 
smothered in the ruins of the foiling houses.** 

The effects of this earthquake have indeed been so exten- 
sive, that we cannot pretend to enumerate the more intniiie 
disasters. We have confined ourselves to the most profkiH 
nent of cheni ; and we now proceed to give some aOMidfA'^r 
the sensations felt by the individual sufferers during the ^Con- 
tinuance of the concussions. In the British oAtfnpj wbidl 
was pitched ina plain between the fort and cky of fih66j,-dll 
general feeling was an unpleasant giddiness of the beafdy'lAl 
sickness of stomach, fi'om the heaving of die gr<M6dvia^ 
during the time the shock lasted, some sat down iMtiMtiv^, 
and others threw themselves on the ground. Those H^ 
were on horseback were obliged to dismount, the «trt 
shook so violently that the horses could whh difficulty ke«p 
their feet ; and the riders, when upon the ground, w«vft 
scarcely able to stand. At Ahmedabad, " all the disagreea- 
ble sensations were experienced of being tossed in a ship it 
sea in a great swell ; and the rocking was so grett, tfamt ev* 
ery moment we expected the earth to open under ^Or fe«t.^ 
One gentleman writing from Surat, where the (AMbqiiflb^ 
began at twenty minutes past seven, says, ^* Tb6 vibr&tion 
of the couch I was lying on was so great, that I w»s g)td to'gc^ 
ofFit : the house was considerably agitated, and theftlrnituredl 
in motion ; a small table close to me kept striking the ««raM, 
and the lamps swung violently. I ran down stairs bod eat 
of my house as fast as possible. On getting on the outside, 
I found a number of people collected, gazing with astonish* 
raent at my house, which stands alone, and was so violently 
agitated that I expected it to fall down. The earth was con- 
vulsed under our feet." Another thus writes from Broach : 
^' Such of the houses as are elevated, and at all loosely 
built, creaked like the masts and rigging of a ship in a gale, 
the Venetians and window-frames rattling violently, and the 
buildings threatening immediately to tall ; a considerable 
lateral motion was impressed on every thing that admitted 
of it. After this more violent concussion had lasted a min- 
ute or upwards, it was succeeded by an oscillatory raodoB, 
of a more equable character, which continued for more tbta 
a minute and a half, making the whole period of the convul- 
sion nearer three than two and a half minutes." An intelli- 
gent native residing in Iseria, gives the following cccount : 
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'^ Yesterday in the evening a noise issued from the earth like 
the beating of the nobutj and occasioned the tumbling of all 
the people : it appeared most wonderful, and deprived us all 
of our senses, so that we could not see, every thing appear- 
ing dark before us ; a dizziness came upon many people, so 
that they fell down." 

- r Besides the great concussion on the evening of the 16th, 
frequent slight shocks were experienced during the night, 
«fid thrdQghout the following day* One occurred a little 
before ten in the morning, which shook the houses, and 
caused the windows and doors to rattle violently. It contin- 
uedf however, only for a few seconds. Another, rather 
more severe, took place on fhe 23d, at midnight. Some 
bouses were thrown down but no lives lost. Indeed daily 
vibrations were sensibly felt in the camp before Bbooj, for 
more than a month after. The same unpleasant sensations' 
which were experienced during the first shock, also contin- 
ued for several days. A giddiness, and slight sickness, ac- 
companied with pains in the knees, and an inclination to lie 
down xalher than sit or stand. This is attributed to the 
rocking or rolling motion of the earth, which, though notol>- 
^ervftble, was in constant action. The inhabitants of Kutcb, 
i^wev«ri.were much relieved from the dread of farther con- 
ftiilsions, by the circumstance of a volcano having opened 
Oil « hill about thirty miles from Bhooj ; and about ten 
dayl9 after the first shockj a loud noise, like the discharge 
of cannon, was heard at Porebunda. The sound came from 
the East and was supposed to indicate the bursting of on6 
or more volcanoes in that direction. Undulations of the 
earth had formerly been felt in this district, but had never 
been accompanied with any distressing effects. About two 
years ago, several of the British officers encamped in the 
neighbourhood of Bhooj, experienced a slight shock ; but it 
was so slight that others of them were not sensible of it. It 
iilo be hoped, however, that none will ever be attended 
with such a horrible catastrophe as the one we have been 
describing ; for the distress occasioned by it is represented 
jby almost all the writers as almost beyond their abilities to 
describe. 
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Abt. XII.— t^nolym of a Sulphuret of Molybdenum ; by 
Henbt Seybert, of Philadelphia. 



(Communicated for this JooroaL) 



* J ", • *s i 



This mineral was found near Chester, Delaware^pg[m|tj|i. 
Pennsylvania, and in its external cliaracter so o^u^d, rj^^c^- ' 
bles that of Saxony, as to make a description of it ^i^VPiP^f^n 
ry. It occurs in a gangue of quartz, and is ofteq.^([:ppi]Dj^-{ 
nied by the sulphuret of iron. ,; i i" i /n ,r 

The specific gravity of apurcpicca was 4.444> .'.;;' . ^^7^ 

Analysts. 

A. 5 Grammes reduced to minute laminae were treated 
by pure concentrated nitric acid ; soon after the addition of 
the acid, the mineral assumed a beautiful blue colour. When 
heat was applied, effervescence commenced, nitrous acid 
was abundantly disengaged, and the liquor became turbid, 
owing to the precipitation of the molybdic acid. The total 
decomposition was effected with difficulty, and took place 
twenty-four hours after the acid was added. The liquor 
was then filtered, and the residue was washed to separate 
the sulphuric acid, that was formed during the d^omposir 
tion of the mineral. The filtered liquor was tre'srtea ii^i 
slight excess of muriate of barytes, a precipitate of sulphate 
of barytes was formed, which after being washed and calci- 
ned, weighed 14.39 grammes, equivalent to 4.945 grammes 
of sulphuric acid or to 1.984 grammes of sulphur on S 
grammes, or pr 100 = 39.68. 

B. The liquor (•^,) containing a portion of the molybdic 
%pid, was evaporated to dryness, to expel the nitric acid. 
The dry mass was treated by water ; a portion of the mor 
lybdicacid remained insoluble, the liauor was then filtered: 
the molybdic acid, remaining on the niter, after being'wasli- 
cd and moderately calcined, weighed 0.44 grammes. The 
liquor was then treated bv ammonia, it became turbid, owing 
to a precipitation of mofybdate of barytes ; another j^ortioa 
of muriate of barytes was added to it, and it was then fiher* 
cd, the molybdate of barytes remaining on the filter, yiiidsi 
washed and calcined, weighed 0.90 grammes, which corres- 
{Kinds to 0.415 grammes of molybdic acid. 
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C. The residue on the filter {Jl^) supposed to be molyb- 
tlic acid and sulphur, was washed and dried at a moderate 
temperature insufficient to sublime the sulphur ; it was then 
moderately calcined ; during the calcination there was not 
the slightest odour of sulphu^-Hl proof that the nitric acid 
bad completely acidified it. The molybdic acid, after the 
cakiiHttfibq; weighed 3^61 grammes, it dissolved entirely in 
aii&'ttohiaV i^^i was therefore considered pure. The results 
WfBkhWC.) give a total of molybdic acid, amounting to 
4.w5 igi^dhimes, equivalent to 2.971 grammes of molydenum 
on five grammes, or pr 100=59.42. 

The constituents of the mineral according to this analysis, 

are, 

Per 100 parts, 
Jl. Sulphur, - • 39.68 
C Molybdenum, - - 69.42 

99.10 
100.00 



' ...».• 



> ^ •/  > 



. A f. 






000 90 Loss. 
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Art« Xitt* —Analysit of the American Chronuit of Iron ; by 
\/ ' . ' Henry StYBiRT, of Philadelphia. 

This mineral was found at the Bare Hills, near Balthnore, 
kk the State of Maryland } the specimen submitted to anal- 
ysis was amorphous, and incrusted with talc. Its colour 
was blackish-brown— colour 'of the powder deep reddish 
brown. Lustre metallic—opaque — fracture uneven — not 
▼ery frangible — scratches glass — acts hut very slightly on 
the magnet. The specific gravity , of a pure piece, was 
4.0639. Infusible before the blowpipe. 






Andlyni. 



^ ' jf« d grammes of the mineral, after being carefully sepa- 
ratod from the talc, were reduced to a very fine jpowder, 
and exposed to a red heat in a platina crucible. The cal- 
cined mineral was a shade darker, and weighed 7.87 gram- 
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mes ; the loss of weight in water then amounts to 0il3 
grammes on 8 grammes, or 1.626 per 100. - 

B. The residue of the calcinatioo {A) mixed with 16 
grammes of nitrate of potash, and .8 grammes of caMstic potr; 
ash, was exposed to fusion at « red heat, in a aUrBrdrucibk 
during one hour. The fused mass was tre^Kri. t>y.Wjaty, 
and the solution, when filtered, was of a bright yejlpii^ qitf 
our. The matter on the filter was red, it wasi l|i#f^:trf^ 
by diluted muriatic acid, to dissolre the eilex vibi^ibjiil 
formed a silicate with the alumioe, insoluble in pQ|aath.,TJbiK 
solution was decanted, and the residue ^as boiled i^itbcaih 
centrated muriatic acid, to dissolve the per-oxide ofkoa^ 
The last solution was filtered, and the residue on llif./$)te/c 
consisted of that portion of the mineral which reaiatad de- 
composition ; after being washed and calcined it we^gfied 
3.34 grammes. After deducting the 3.34 grammes of inde- 
composed mineral, from the 7.87 grammes in (wf,) there re- 
mained 4.53 grammes of the caicined mineral for the anal* 
jrsis. 

C The two muriatic solutions {B) were mixed ^d e^ap^ 
orated to dryness ; the dry mass was treated by water ocidt 
ulated with muriatic acid ; it was then moderately evapora- 
ted, again treated by water and filtered. Silex remained on 
the filter, which, after being washed and calcined, weighed 
0.48 grammes, oh 4.53 grammes, or 10.596 per 100. 

D. The liquor (C) was treated by an excess of caustic 
potash, and boiled during an half hour ; it was then filtered; 
muriatic acid was added to the filtered solution, and by 
means of ammonia, was found to contain a mere trace of 
alumine. The residue on the filter, washed and calcined, 
weighed 2.09 grammes ; it wds dissolved in muriatic acid, 
evaporated to expel the excess of acid, and treated by wa- 
ter ; the iron was then precipitated by ferruginous hydro- 
cyanate of potash. The liquor was filtered, the alumine 
was precipitated from the filtered solution by ammonia, 
washed and calcined it weighed 0.459 grammes-— then by 
difference we have 1.631 grammes of per oxide of iron oa 
4.53 grammes of the mineral, or 36.004 per 100. 

E, The yellow solution {B) was saturated by muriatic 
acid, a precipitate of alumine was formed, which, washed 
and calcined, weighed 0.13 grammes, so that, with the alu- 
mine obtained in (!>,) we have 0.589 grammes alumine oo 
4.53 of the mineral, or 13.002 per 100. 
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F. To ascertain whether the proper quantity of acid was 
added to the liquor (£,) a portion of it was rendered slight- 
ly acid, and treated by ammonia ; no precipitate was form- 
ed ; it was therefore certain, that the acid added had pre- 
cipitated all the alumine. The liquor was then treated by 
an excesis of muriatic acid, it became intensely brown ; chlo- 
rine was disengaged, and on heating the liquor, it was changed 
fo'fc'fceatitrfal deep |:recn; The muriatic acid decomposed 
the'cKromateofpotdsh, and fornved muriate of potash and 
ptofo-munate of chrome. The green colour proved that 
itrtf cHrom^ was in the state of a protoxide. The liquor, 
ttfeilrted by* ammonia, yielded a light green precipitate of 
ptbib-^hj^TiBtte of chrome, which, washed and calcined, 
gSVe "^rbto^ide of cbrdme 1.79' grammes on 4.53 ginammes 
df the rfiineral, or 39.S14 per 100. 

This chromate of iron, after being calcined, is constituted 
a* follows. Per f 00 parts. . 

(?. Silex, - • 10.596 Containing oxygen, 5.329 

1>, Per-oxideof iron, 36.004 - - - 11.038 
17, Alumib^, 13,002 - - - 6,078 

jP. Pnytditideof Chrome 39.5 14 - - - 11.810 

tl(} \ ).-M:f110= ; . 99.M6 

Jiii- ;•; f.: 100.000 

>'•'  ' 006.S64 Loss. 



' During my residence in Paris, I examined, io the Royal 
School of Mines, a specimen of the chromat of iron, found 
in Chester county, rennsylv«nia. In its external cbarac*" 
ters, it did not vary matenally from that found at the Bare 
Hills ; the result of the analysis was as follows, viz : 

Per 100 parts. 
Silex, ... 02.901 Containing oxygen 01.45 
Peroxide of Iron, - 35.140 - - - 10.77 
Oxide of Manganese, a Trace. 

Alumine, - - - 09.723 - - - 04.54 

Protoxide of Chrome, 51,562 - - - 15.41 

99.326 
100.000 



000.674 Loss. 
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Aet. XIV. — Analyns of the Svlphat of Sirontian from 
Lake JSne, and of iome Sulpkats of Barytes ; by Jlfe. 
Geoboc T. Bowen, of Providence^ IL L- 

Remarks by the Editor* -^rj .104 J 

Id our present No. pa. 279, we bare inserted ootk^pm^^ 
sulphat of strontian from Lake Erie. The highly respecta- 
ble authority upon which those localities have umtk M3ei?* 
ed, scarcely demands any confirmation, especidkf oi^oiie 
external characters support the opinion of the geotUrtiWMiip 
have given their names to the public. Still the ateftK ^Wi i y 
sis is always desirable, and especially in this cotmtii^^wll^ 
we have so few original analyses of our own native teitiar^ 
Those detailed in the annexed paper were executed 'bjF-a 
pupil in the Labratory of Tale College. The reieattkii in- 
clusively his oum ; — we will observe, only, that the reageit8 
were all pure, and that the results of all the slftg^ of llie 
analysis being shewn us, at the moment, were considered 
entirely satisfactory* 'iAnsca utiT 

The discovery of sulphat of strontian in oofi^ttl^rttcttfoef 
barytes, must be deemed interesting : Elaprotb^fMll^^lb- 
ilar observation on some of the sulphats of ba i<^<Ai'' v^ tfa Ac be 
examined ; but in no instance did he find so tUtith^flsfMr. 
Bowen found in the Berlin mineral ; he gen^niHjriouDd 
from one to two per cent, but the Berlin min^a) ^affords 
nearly four per cent. The analysis of the Erie - strontian 
was performed upon a fragment of the very large and pure 
crystal furnished by Major Delafield. 

Analysis of the Sulphat ofStrontianm 

A. 

Three pieces whose specific gravities were respectively 
3.82, 3.78, and 3.88, were finely pulverized and sifted. 

B. 

Two hundred grains of this powder were milced^^itb 
three times their weight of pure carbonat of potash and six 
ounces of distilled water, and the mixture boiled for ttTo 
hours — the loss of water by evaporation being frdm time to 
time supplied. 
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C. 

The whole was then thrown upoD a filter, and the idsoIu- 
ble powder repeatedly washed with distilled water. This 
powder when collected and dried, weighed 175 grains. 

D. 

Upon the insoluble portion TC,) muriatic acid was pour- 
ed, when it was entirely dissolved with effervescence, ex- 
43flptiQg^m residue of one grain, which was silex. 
-iri'- -■*:■' •• E. 

V'Xbe muriatic solution (D) was filtered and saturated with 
fiiustic tiQfnonia, when a brownish coloured precipitate was 
^mnhiced^ This precipitate when collected and dried 
amounted' to two grams in weight. Diluted sulphuric acid when 
df^eated-upon it, dissolved it inpart, and gave with prussiate 
of potash a blue precipitate. The residue was then heated 
Dvitti caustic potash, and dissolved in water. Sulphuric acid 
being added, and the solution placed in a moderate heat, 
crystals of alum were formed. This precipitate then con- 
atsted oTaluraine and oxide of iron. 

The muriatic solution was then evaporated, when it crys- 
itaUised (entirely in needle-shaped crystals, which possessed 
idl tbe prwfirties of muriate ot strontian — particularly the al- 
dok$Jiie,so|ttlion tinged flame of a most beautiful red. Esti- 
dubtangi^erefore, the quantity of pure strontian from the 
icarbooate produced by the decomposition of the sulphate, 
Ihe Lake Erie mineral contains in two hundred parts— - 



Pure strontian. 


108.5 


Silex, - - . 


1. 


Alumine, . - . 


1.5 


Oxide of iron. 


1. 


Sulphuric acid and water, 


88. 



200. 



Analysis of a Sulphate of Barytes from Berlin^ Con. 

Having, by the aid of charcoal and a red heat,decompo6ed 
A specimen of sulphate of barytes from Berlin, for the pur- 
pose of obtaining the muriate, it was observed that the ciys- 

VoL.1V No. 2. 16 
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tals which were deposited after the solution had been much 
conceptrated by evaporation ; did not possess the usual form 
of the barytic salt An examination of the mineral W4S 40 
consequence undertaken, the results of which fo))ow. ,I|is 
specific gravity is 4.36-— colour pure white — structure broft^ 
foliated — ^lustre shining — and in its other external xJ^^^j^i^^ 
it agrees so completely with common specimens of sulpnate 
of barytesi that a further description of it would jl^^uKi^^pss- 

1. Distilled water digested upon the mineral ip m 
for one hour was rendered slightly turbid by nitrat^^^al 
and by oxalate of ammonia. 

2. Pure muriatic acid was then poured upon the pofrdiej^ 
and heated with it for half an hour ; it dissolved nnthti ^ 
however, excepting a scarcely perceptible portion otitoxL , 

3. Two hundred grains exposed for one hour to 1^ \ \^ 
red heat, lost only two grains in weight* , l< 

Two hundred grains of the mineral finely pow^ttred and 
sifted, were mixed with three times their w.qii^nLof pure 
crystallized carbonate of potash, and exposed for mo hours 
to a moderate rtd heat in a crucible of pure silver,'.,-) 




•?.> 






C. 

The mass (B) after having been pulverized and boiled 
with water, was thrown upon a filter, and the insoluble por- 
tion repeatedly washed with distilled water. 

D. 

To the filtered solution muriatic acid was added in ex- 
cess, and the fluid evaporated to dryness. Water being 
then poured upon the mass, there remained undissolved one 
grain, which was silex. 

E. 

.To the insoluble powder (C) diluted muriatic acid vras 
added, when it was entirely dissolved with effervescence, ex- 
cepting a residue of four grains of siliceous earth. 
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F. 

The muriatic solution was then filtered and saturated with 
caustic ammonia, when a brownish coloured floculent pre* 
cipitate was produced, which when dried, weighed three 
tMd a half grains, and consisted of oxide of iron with a trace 
oT^alinbiiie. 

^The muriatic solution freed from iron and ahimiile, was 
decomposed by carbonate of ammonia, and the precipitate 
again redissolved in muriatic acid. This solution neing 
placed on a sand bath, deposited tabular crystals of muriate of 
barytes until the solution had become highly concentrated) 
wfiefr It shot into needle-form crystals, which tinged the 
flame 6f alcohol of a deep red colour, and possessed all the 
other properties of muriate of strontian. These crystals of 
muriate of strontian, when coDected and dried on paper, 
Weighed twelve grains. The crystallized muriate of bary- 
tes, when washed with alcohol and dried, amounted to 189 
grains. 

The sulphate of barytes from Berlin contains then, in two 
hundred grains — 

P|ire Barytes, ... 114.66 

i>(!.i .V j^^ S^^jj^ij,^^ ... 7.84 

Sltif^huric acid ... 67. 

^ex, .--..- 5. 

Oxide of iron and ahimine, - S.5 

Water, ----- 2. 






200.00 



Remark. 



The sulphate of barytes which forms the gangue of the 
celebrated Missouri galena, having beelk examined by a 
sit^ilfir process, gave, in* one hundred parts, about one part 
of strontian ; — the sulphat of barytes, from the Southampton 
lead mines, Mass. gave no trace of strontian. 
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Art. XIV. — DeicripUon of the Aphlogutie Ltamp. 

'  • . 

Commoiucataa by Dr. J. L. Cooulock, of HarUord^ ^f^ , . 

In the coostructioD of this lamp, the object ^ih^^kSS^^ 
coil of wire m a state of permanent ignition, ^^J^ijt^^^ 

flame or smoke. 41 lanft rlDum 

The principle on which it is constructed, 1 ^^^e |9[|s 
first discovered by Sir H. Davy. He found i^ftt^^^ff)^ 
ing the end of a piece of platina wire red hot, ,<^%^^% 
holding it near the surface of some ether placecf ^g |(f!P°^ 
glass, the wire was kept at a red heat as long as 1^ ^^V^i 
ment was continued. '^asd^ bac 




Whether Sir Humphrey pursued the subject ai^j, 
I am not informed. It is most probable, however, thai ._ 
did not, as it is stated in a London paper of the last jr^j^ 
that Prof. Ure of Glasgow had determmed the c^p^oq^cau7 
ces which modify the performance of the lamp, ai}(jrj^$ii,q|]e 
constructed bv him was m full action in that ^'tti.ffffindftRil 
and had excited much public curiosity. .>r.;f»«;r« r/i 

Ibis notice contains some directions ^^oncer^Of^f^^]^^ 
of the wire, and the manner of coiling it. I I^¥Sio9^>g<^(f^f 
seen no description of this lamp, which ^wouTd.^^MW^ oW^ 
readily to construct it. The following may ^^(^mr^^i^r- 
est such readers as have seen no accountof this Qi^|^fi^s^< 
covery. .^ ... 

The principle on which the aphlogistic lamp is poo* 
structed involves two conditions, which are absolutely re- 
quisite, viz : that we make use of a combustible substance 
which evaporates at a low temperature, and a metal which is 
a bad conductor of caloric. For the combustible alcohol 
seems best suited to the purpose. Sulphuric ether^ aside 
from its high price and disagreeable smell, 1 have found 
sometimes to fail ; the ignition ceasing without any c^vioiis 
cause. In regard to the metal, gold and iilver boljbi, faQ^iji 
consequence of. the rapidity with which they condv^i^alq^- 
ic. Silver too would soon be destroyed by tbe.^jQt^i^ 
heat. 

Irouj although so bad a conductor as to remain ignyt^ 
for a time, soon fails, being converted into red oxide. Ph- 
Una seems to be the only metal adapted to this purpose, 
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being comparatively a slow conductor of caloric, and not 
easily oxidated at the highest temperatures. 

This is to be drawn into wire of the diameter of t% 
dr iVir of 8° iiich, being about equal in size to card, or brass 
wire No. 26. Experience has shewn that this size suc- 
ce^' better than any other. If larger, the heat is carried 
6ttH66'ikpii\yj and ignition ceases in a few moments* If 
much finery it does not retain sufficient heat at the lower 
piift of ^be coil to keep up the evaporation of the alcohol 
frpiii'th^ wick. The coiling of the wire, and the adjustment 
(KtHi^' wick, are the most difficult parts of the construction. 
'; Th6 coil A. fig. 1, of the annexed plate,* is made by wind* 
fhg We' wire round a piece of wood cut of the proper size 
and shape. The size is determined by the bore of the 
g|$ss tiihe, allowing for the diameter of the wire. The 
sn'ape in that part which enters tlie tube is plain cylindrical, 
hftit slightly conical where it projects above the tube, as seen 
in the figure. (I believe this is the best shape, though I 
6ave sacjpeeded equally well when the coil was of the same 
shape th^ughout. ) 

In winding the coil, it is best that the turns of the wire 
^miTdf V^Me in contact. Afterwards it is to be gently ex- 
t^tIe9i!^o<d^ to leave the turns as near as possible to each 
dHier wftfibut touching. 

^^^The" dSiatiieter of the coil is about one sixth part of an 
liith wUere it enters the tube. Its lengtli half an inch or a 
little less, containing from twenty to thirty turns of the wire. 
The projection above the tube is rather less than one half 
the length. 

B. fig. 1, is a glass tube containing a cotton wick which 
by capillary attraction carries the alcohol up to the platina 
coil. The length of this tube is arbitrary, being from one inch 
to three or four inches. The bore is about one sixth of an 
inch, so as barely to admit the coil. The wick consisting 
't)f ei|;ht or ten threads, is first drawn through the tube, and 
ihen introduced about half way into the coil, so as to come 
dearly iten with the top of the tube. This requires very 
ixic6 adjustment. If the wick is too high, the wire is rapid- 
Jy cooled by the alcohol, and ignition soon ceases. It too 
-Idw; the evaporation by the heat of the wire is insufficient* 
If, however, the other parts are well constructed, a few tri- 
als w3I insure success. 

• See tbe end of the Vol. 
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Fig. 2, shows the hunp complete. The bodjr of it is a tow 
vial, or glass inkstand capable of holding about two o w s e ai 
of alcobol. It is stopped accurately wrtb a cork, wMch ii 
covered, for omameio, with tin foil. The apevtuiw fia^iA^ 
raittiog the tube and wick is made with a hot iro^l^: Slii^t 
small tube through which the alcohol is pome4.^-^*'JL tlNf- 
ping tube is convenient for this purpose ; biitit UMdi/ftGttl^ 
tiel is easily made by cutting off an inch of tkail uackefilf 
broken retort, into which is pushed a cork, and ihtnijjblMif 
a small auilL Another orifice still for letting off tUeiaiTf # 
the alcobol goes in may be made through the eorlEvt" kkltir 
the lamp is charged ; these orifices, areof courie^*ai|bw<iKs- 
ed to prevent evaporation* ' .fi r*t<(i's!4U 

When the lamp is compkted, and charced, the ihailKAtt 
inflamed by holdmg the coil in the fahae of a caodki; '^ After 
letting it bum for a minute or two, the flame is blowa oM^ 
when, if every thing is properly adjustad, the wire will coi- 
tinue red hot until the alcohol is exhausted. 

The explanation, why the ignition of the wire is perma- 
nent, seems to be sufficiently simple. Alcpl|^ ^)^P ^ 
the state of vapour, combines with oxigen wit^graalJ^ii- 
ty. The temperature of the wire is first raised by the flame 
of the candle to about 800^ Fah. This degree of heat is 
such as to effect the combination of the alcohol with the ox- 
ygen of the atmosphere. When this is once effeotc^, .^e 
caloric extricated by the combustion of the alcohol is suffi- 
cient to keep the coil at a red heat, which again is tbe tcsi- 
perature at which the alcohol is combifetible, so that one 
portion of alcohol, by the absorption of oxygen, and the con- 
sequent extrication of caloric, lays the foundation for the 
combustion of another portion ; and as the alcohol rises in 
a constant stream, so the effect is constant. The stream of 
vapour is much increased by the heat of die lower part of 
the coil, where it embraces the wick, and the temperatim 
of the vapour is considerably raised before it reaches that' 
part of the coil where its combustion is effected* Soime^ •. 
times, the last or upper turn of the wire only, is kept; cod 
hot. 

This lamp, though one of the most curious inventions off 
the age, is not merely a curiosity. The facility and certain- 
ty with which, by means of a match, a light may be ohiained 
from it, constitutes its utility. The proper matches fi»r Ais 
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purpose are prepared by dipping the common brimstone 
matches into a paste made by mixing two parts of white 8ti« 
gfir with one part of chlorate, (oxy-muriate) of potash. The 
red French matches are of this kind, and answer thD purpose 
completely. 

■lo: cases where a h'ght might be wanted, but a constant 
ope. wxMikl be offensive, this lamp would be a great con?en* 
ience ; a light being almost instantaneously obtained by 
tQUrkio^ a match to the pktina coii, and then to the wiek 
e^ a (sandle. ' Physicians, or others, who are liable to be 
odUqdup m the night would also &od it convenient. 

. iTheiiphlogistic lamp, with the proper matches, may be 
obtained at Mr. Charles Hosroer's variety store in this city, 
(HartforU.) 

- Aidesoription of this Lamp is printed in the sixth edition 
of Conversations on Chemistry, just published by O. D. 
Cooke of this city, with notes^ lij the author of this article. 



Akt. XVJ. — Natural lee-Houie near WiUiamitavnit 
^MisOf'^^Lat. ATf'S&X ton. 78^ 15' W./rom London. 



/ { 



to 'J-*. 



Brinley Place, Roxhury, Dec. 17, 1821. 



To* P^Oir. SiLLIMAN, 



r I 



Sif-^n the last number of your excellent Journal of Sci* 
eil6e and Arts, there is an account of a natural ici^-house, 
vrhich you examined, situated in the township of Meriden 
in Connecticut. Near the close of the article, it is observed, 
that you should be obliged by any information, respecting 
similar facts existing elsewhere. 

In the month of July 1800, in company with several 
yMng gentlemen, I visited a natural repository of ice, in 
WiOiainstoWn, in the north-west part of this State. It is 
nen^th'e summit of a mountain, the name of which I do not 
r^itf^fllect,' nearly west from the colleges, on the top of which 
b fixed a pile of stones as the bounds between New- York, 
Y^htibiit; tind Sfassachusetts. 

^ Oomiti<y moUBtalnouff— more than one hanared miles ia a right Iim 
firan tikiooeaB.«~£D. 
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There is a large fissure which is open towards the west, 
I tbiDk, or south-west ; above it a projecting cliff excludes 
the direct rays of the sun, from falling into the carity, which 
recedes, under the incumbent mass, at an angle of sfbout 
forty or fifty degrees. 

During the winter, the cavern is filled with saowj by the 
driving storms, that sweep over the mountain ^ikge^ with 
great violence. 

We found plenty of ice with which we cooled our lifiors, 
and, I was informed by several of the oldest iiriiaMlanta.af 
the town, that there was ice there during the wboteijlear.'s 

Tou t^an get a particular and correct account of thtsicari- 
ous depot, from Professor Dewey of Williams CoHegef^who 
I presume has been to it, or will go, to gratifj tiiiittvinrjr 
commendable and zealous passion, which he has evioced^to 
advance the natural history of our country. 

With the highest respect, I have the honour to be 
Your most obedient servant, 

H. A. 8. DEARfiOBN. 

i. -■ y /. 

AddiHonal particulars cotnmunicaied by Mr. Thomas Ims, 

of Yale College,  >i(5i. 

Prof* Silliman, 



) ' 



The account which Mr. Dearborn has given of the natu- 
ral ice-house, and which you shewed me in MS« accords 
entirely with my recollections. I visited it in the month of 
July 1818 — the day was one of the warmest in the season. 
I would suggest in addition to what he has communicated, 
that the mouth of the " fissure," or cave has the form of an 
irregular ellipse, (or of a wedge obtruncated at the vertex.) 
Width at the top, where greatest, about ten feet— length from 
fifteen to twenty — depth not exceeding twenty. All the 
dimensions diminish as you descend. The descent is easy 
by two or three landing places or steps ; also assisted by 
fragments of stone and old logs. — ^There is likewise a thick 
growth of evergreens and other wood about the entrance, 
which contribute to exclude the sun's rays. — It is designated 
in the neighbourhood by the name of the snow^hoUf the 
contents being rather snow than ice — a mixture of both. The 
distance from the College is between four and five miles. 
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Art. XVn.~-*Mitrnct of a Mtterologicol Journal kept at 
Deerfidd, {Mail.) beginning March 1811 , and ending 
Aovtmber 1S18. JVorlh latitude 42° 34' 32". fVeit 
longitude 72° 39' from London ; iy Edward Hitch- 

£.;: CQLKv A. M. to which ii added a Meteorological Table, 

A.k'ephtttj^lbany, by Dr. T. R. Beci. 

t-v.Titi9:<if»tract embraces aotbing but the range of the 

'khenatuaeter, direction of the winds, and sute of the (veath- 
er.;' The<tfaerreio meter used was an ordinary one; with Fah- 
renheit^E Scale ; and on examining it by a t«st, it nas found 

aAvaff one ilegree from the truth. This allowancfl was 
^mde in forming this abstract. The situation of tfae ther- 

-mometer was on the second story ofa brick building, twenty 
Icei Irom the ground, where it was not exposed to the direct 
or reflected rays of the sun. Several circumstances render- 
ed it necessary fur me to fix on 7b. A. U. 1| P. M. and 10 
P. M.far the hours of observsiioa in the winter, and on 6h. 
A. M. 2 P. M. and 10 P.M. in the summer. I am sensible 
tbo'bbsorralions were not, on these several accounts, of the 
most delicate kind ; but believiog them to give a tole- 
rably correct view of the temperature of this climate, and 
knowing of no journal of this kind kept in this vicinity, I 
presume to offer this to your consideration. My thermom- 
etttpliiBTaccidentally been broken, or I should continue the 

jbuRiad GO as to make out complete years before sending it 

iCo TOII. 
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The greatest range in the table, is between February and 
July, 1318 ; viz. 12P. The winter of 1818 was more se- 
vere than is usual in this place. 

The winds in the above tables are divided into North- 
wardly, Southwardly and Westerly. The first includesr ' 
N. E. and N. winds, and those between N. and N- W. The 
second includes S. E. and S. winds and those between. S* 
and S. W. The third takes in S. W., W. and N. W/ winds. 
No column is given for easterly winds ; for, during the time 
the above journal was kept, only four from that quarter 
were noticed ; viz. June 29th 1817; and May IStby Jotm: 
13th, and August 28th, 1818. These winds are generally 
not more frequent in this place ; and S* E. winds are slsa 
rare — usually bringing a storm. Our other windit thitl^ 
produce long storms, are South, North-East, and North : 
those from the south generally shortest. It has been re- 
marked, that for several years past, our N. £, winds do - 
not so commonly bring storms as formerly ; whereas those 
from the Ni and N. by N. W. are more frequently attended 
with storms. 

It will be perceived that the above abstract shows the 
number of winds en the points of compass, without regard 
to the days. This list of the winds is not in every case 
complete ; since for a few days in some of the months, 
neither the wind nor weather were observed. In the col- 
umns of the weather those days are put down as mostly fair, 
in which were light broken clouds but no rain or snow. 
Those are called showery, in which there was any storm 
whose duration did not exceed^half the day. 

Other occurrences. 

1817, March 6th, lightning in the evening : 10th, vio- 
lent thunder and lightning with hail. During this storm the 
same electrical phenomenon occurred on the hills a few 
miles west of this place, that was noticed throughout the 
lower part of Vermont in a thunder storm of January pre- 
ceding, viz a light radiating from the extremities of objects, 
attended with a hissing or crackling sound. On the 10th 
however, I do not know that this was observed in more 
than one place. A light was perceived on the elevated ex- 
tremity df a pole used for drawing water from a well. In 
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lowering the pole, this luminous appearance gradually di- 
minished and disappeared. On raising it again, the light 
reappeared. May 13th, 14, 16th, 20th, 21st, and 31st, 
frosts : do. June 12th and 17th: do. August 25th and 26th, 
October 5th, 11th. 35 m. A. M. shock of an earthquake : 
cootinuafice four or five seconds. Three swells or undula- 
tions, were distinctly felt. Objects suspended, vibrated sev- 
eral degrees. 

1818. From March 21st to May 17th, (58 days) only 
thirteen days are recorded as clear : on almost every other 
day there was rain or snow. May 8th and June 6th, aurora 
horealis. July 29th a parhelion was visible on each hand 
of the sun. July 11th, 13th, 14th, 15th and 16th, smoky. 
Sept. 3d and 26th, aurora horealU, This appearance is 
becoming more frequent than formerly. October 25th, 
26th, 27th, 29h, 30th, 31st, Nov. 1st, 2d, 4tb, 11th, 12th, 
und 23d, smoky. A succession of smoky days generally 
occur at this season of the year, and is here called the Indian 
summerd 
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Art. XVIII. — On the cause of Ooitre. — Felix qui potuii 

rerum cognoscere causas. 

Pittsburgh, Dec. 21, 1821. 
To Professor Silliman, 

Sir — You know that the iohabitants of this place have 
beetrfrom its earliest settlement, subject to the Goitre: — 
The greater part of philosophers have very properly, sought 
to trace this complaint to the influence of local and natu- 
ral cftnses ; but prevailing as it does in countries so widely 
different in their geological and mineral features, there is 
always some circumstance irreconcilable with all their theo- 
ries on the subject. 

That indefatigable naturalist, the late Dr. Barton, attri- 
buted Goitre to a miasm of the same species as that which 
produces intermittent fevers, and assumes the fact that the 
scite of Pittsburgh is low and confined, somewhat in the 
form of a basin, the atmosphere of which in summer be- 
comes heated and stagnant. This description is true to that 
extent ;:the^te of the town is low in comparison with the 
adjacent bills but high enough from the water, which is 
pure- and salubrious, for every object of health, and it is 
freely ventilated by the constant breeze through the river 
ralleys. There is no doubt however, that there are many 
situations in the south west regions of this country where 
this miasm exists under every possible condition, where 
Goitre is unknown. 

Dr. Barton refers also to this place in confirmation of 
the doctrine of Air. De Saussure, that^Mhe cause of the 
complaint is to be sought for in some modification and con- 
dition which is exclusively confined to valleys but litde ele- 
vated above the level of the sea ; this modification is a hea- 
ted and stagnated air, owing to the confined situation 6f the 
valley." It so happens unluckily for this opinion of Mr. 
De- Saussure, that Goitre prevails on the prairies of Michi- 
gan, on the German flats in New York, and upon the spa- 
cioQs and open plains of Mexico, in the latter case at an el- 
evittion of six or seven thousand feet above tbe ocean ; and 
is unknown in the little coves among the mountains of this 
stale, which in some instances resemble amphi-theatres, and 
are exceedingly hot in summer. 



940 On the Cawet of Qoitre, 

According to Coxe, Tuf abounds in aU those districts 
where Goitre is commoni and that gentleman agrees with 
Mr. De Luc in considering Tuf as the cause : In those 
parts of the state of New York where the disease prevails, 
the springs are said to deposit calcareous matter : ao does 
the well water of Pittsburgh, but much less than the water 
in the Limestone valley of Cumberland in this atate where 
no cases of Goitre occur. 

The water of the Rivers Alleghany and Moaoogebeby on 
the contrary contains little or no calcareous matter : This 
fact is worth mentioning in connexion with the opinion of 
De Luc, and the statement of Dr. Stevenson of tbis pboe, 
that ^' formerly the inhabitants of Pittsburgh drank the wm* 
ter of the neighbouring rivers, of late well water only b 
used, still the increase of inhabitants considered, the disnse 
is not more frequent than formerly." 

With respect to the idea the doctor probably meant to 
suggest, that the river water might have been concerned in 
the matter ; it is opposed by the fact, that our boatmen, who 
amount to some thousands, and who drink no other water 
than that of these rivers, are as free from the disease as any 
other class of people. 

Fodere remarked that the Goitrous tumours commonly in- 
creased in summer and decreased in winter : in this place 
they decrease in summer, and increase in winter. 

Some have thought it owing to the use of water impreg- 
nated with Fossil coal : Coal being a characteristic ot this 
place, a conjecture of that sort would naturally present it- 
self. The probability is that coal exists in this countr)' 
wherever Goitre prevails. Indeed Bituminous coal may be 
found in all the great secondary region from the Alleghanie^ 
to the Rocky mountains : but we do know that elsewhere 
the same coal does not produce it, and why should it ? — 
The springs that come out from our strata of coal, are 
strongly impregnated with the oxid of iron, mixed with 
aluminous matter, slightly vitriolated by the pyrites : This 
water has a good deal of astringency : its qualities are ton- 
ic : and tonics or astringents are the remedies in GoUre if 
there is any virtue in Burnt sponge.* 

* Perliaps the author may not have met with the fact now stated on md 
authority, that sponsi^eii roiitaiii the new and powerful body Iodine which U 
said to be almo<»t a specific in Goitre, and to which the efficacy of b\ 
in this complaint, i.> now, in Europe distinctly attributeil. — K^iinr. 
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Our coal yields 64. 5 carbon, 33, bitumen, 2. 5 earth and 
oxid of iron. These proportions vary a little-^the best 
coal for domestic use is considered to be that which has (he 
most bitumen with the least earth. 

Whether the immense increase in the consumption of 
coal, and the vast volume of smoke that envelopes the town, 
together with the floating particles of soot that are con- 
stantly inhaled, may not have expelled the disease on the 
principle of burnt sponge ; is a question I leave for those 
who are professionally qualified to answer. 

My object is not to offer any speculations on this matter, 
but merely to correct the case stated for argument, from 
the few facts within my own observation : I prefer your 
Journal for that purpose ; as the subject comes fairly withiQ 
the department of general science ; if the phenomenon of 
Goitre is attributable to causes existing in the geological fea- 
tures of particular districts. — Very respectfully Sir, 

Your humble serv't. 

W. H. DENNY. 

Art. XIX. — On Luminous appearances in the Atmosphere; 
by 3. A, Allen, A. M. Lecturer on Chemistry in Mid- 
dlehury College. 

(Communicated ibr the American Journal of Science.) 

On the evening of the 18th of January 1817, during a 
rapid fall of moist snow^ attended with repeated claps of 
thunder ; lights or luminous appearances were seen in the 
atmosphere in many places on the Green Mountains. — 
The lights were observed by different persons in the towns 
of Andover, Jamaica, Wardsborough, Dover, Somerset, 
Stratton and New Fane. 

In all these places the lights were described as having ibe 
same appearance. They were observed on the lops of 
bushes, fences, houses &;c. Some persons represented 
them as appearing like the blaze of candles, but all agreed 
that they were luminous spaces which appeared to rest on 
pointed or elevated substances — In some instances, persons 
who were travelling, suddenly observed a light surrounding 
their heads ; in others they were completelv enveloped in a 
light but little less than the ordinary light of the sun — Several 
persons found when they elevated their hands, that the light 
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appeared to stream from their fingers. This fact was partic- 
ularly noticed by J. Deming, Esq. of Andover. 

Such phenomena as these it is believed, have seldom 
been observed in this vicinity, probably this is the^ first in- 
stance since the settlement of the country.* But in other 
parts of the world they have long been wKnessed — though 
not very frequently. 

When Gyllippus went to Syracuse, he perceived a flame 
upon his spear, and during the night before tbe victory wliicb 
Posthumius gained over the Sabines, the Roman javelins 
emitted light like torches — Caesar informs us, that in the 
month of February, about the second watch of the night, 
there suddenly arose a great cloud, followed by a dreadful 
storm of hail, and on the same night the points of the darts 
of the 5tb legion appeared to be on fire. 

In 1713, Marquis de Mafifei observed . in time of a storm 
on a moufitain a brilliant flame issuing from the ground, at- 
tended with a loud noise. 

In October 1805, on an evening after a considerable fall 
of rain, several gentlemen at the house of the Rev. Mr. 
Grross, Hartford Vt. noticed a bright light, resembling the 
Aurora Borealis, apparently perpendicular to White River, 
elevated a ftw degrees above the horizon, and from which, 
luminous streams shot toward the zenith. 

From these facts tbe inquiry naturally arises, how can an 
explanation be given of their production i Were analogical 
reasoning to be admitted, the most plausible inference would 
be that they were caused by electricity. It is a fact well 
known, that when electricity becomes accumulated, as on 
the prime conductor of an electric machine, its tendency to 
restore an equilibrium, will cause it to escape in diverging 
rays from every conducting point. If the experiment be 
made in the dark, beautiful electric light will be produced. 
The same unquestionably takes place whenever electrici- 
ty becomes accumulated either on the earth or in tbe air. — 
When electricity becomes accumulated in the upper regions 
during a shower or a storm, it is launched to the earth or 
other places which are negatively electrified. On the con- 

* We presume U>at Dr. Allen has not seen an interesting collection o( 
•imilar facts that occurred on the ^ame occasion, and an account of which 
was presented to the American Academy at Boston, by Professor Farrar of 
Cambridj^^e University. — See the Transactions of the Academy. — Ed, 
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irary, if the earth becomes positively electrified, and there 
happens a storm, it will escape or be conducted in to the up* 
per regions. In this case if it escapes in a large quantity at 
one point, the brilliant flame and noise mentioned by the 
Marquis de M. would be produced ; but if it escapes in not 
very large quantity and at many points, it would produce 
those curious appearances recorded in history, and the lights 
seen in Vermont. 

The opinion that the earth at times becomes positively 
electrified appears to have, in amount, been entertained by 
the ancients. The Tuscans divided thunder into two kinds, 
celestial and terrestrial ; or that which falls from the clouds, 
and that which rises from the earth. The identity of light- 
ning or thunder and electricity, since the investigations of 
Franklin and Bufibn is probably unquestionable. 

Brattleborough, Oct. 5th, 1821. 

P. ^. That species of Epidote called Zoisite i have 
found in beautiful large crystals at Wardsborough Vt» : 
Some of which I shall put into the box which I am prepare 
ing for the American Geological Society. 

N. B. Tbia box has been received.— £^«r. 
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Art. XX. — On the Curves of TVisection ; by the Rev. 
William Allen, D. D. President ofBowdain College^ 
Maine.-^Communieated for this Journal. 

Two new curves may be called Curves of TVuedton, 
since by means of either of them any angle may be trisected, 
and thus the problem be solved, which has engaged the at- 
tention of mathematicians for above two thousand years. 
These curves, if I mistake not, may justly claim to be con- 
sidered zs geometrical curves, for they are distinctly defined, 
and also accurately described by points, and by a continued 
motion, instruments for which description I have invented. 
In this respect they are very difiTerent from the Quadratrix 
of Dinostratus, and that of Tschirnhausen, the Spiral of 
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Archimedes, and the Logistic Curve and Spiral, which are 
described only by points ; and stand on the same footing 
with the Conchoid of Nicomedes, the Ellipse and the iiy- 
perbola, while they are superior to the Cycloid, described 
by the motion of a wheel, and to the Parabola, which can 
be described only, I believe, by points, and in a continued 
line by means of a thread. 

Newton has said, — *' We ought either to exclude all lines, 
beisde the circle and right line, out of geometry, or admit 
them according to the simplicity of their descriptions, io 
which case the Conchoid yields to none except the circle." 
^^ That is arithmetically more simple, which is determined 
by the more simple equations, butthatis^eome^ncoUy more 
simple, which is determined by the more simple drawing of 
lines ; and in geometry that ought to be reckoned best, 
which is geometrically most simple ; wherefore I ought not 
to be blamed, if with that prince of mathematicians, Archi- 
medes, I make use of the Conchoid for the construction of 
problems." With these remarks in view, the claim of the 
Curves, which I have discovered, to be regarded ^s geomet- 
rical curves will probably not be controverted ; and possibly 
the description of one of them by the instrument invented 
will be thought little inferior in simplicity to that of the Con- 
choid of Nicomedes by means of the instrument which he 
invented, and for the invention of ^irhich be felt an extreme 
elevation of mind. 

It seems, that the Greek geometricians, although they 
could not trisect an angle by a right line and a circle, yet 
were able to solve the problem by means of the Conic sec- 
tions and the Conchoid. ^' The moderns," as is stated in 
the History of the Royal Academy of Sciences in France, 
'' have demonstrated, that this problem depends on the res- 
olution of an equation of the third degree ; that this equa- 
tion has three real roots ; — and that the problem cannot be 
constructed, except by the intersection of a right line with a 
curve of the third degree, or by the intersection of two curves 
of the second degree ; the analysis, which they have given 
of this problem is complete, and has for a long time left 
nothing to desire." With these impressions the Academy 
resolved in 1775, that they would not examine any new so- 
lution of the problem of the trisection of an angle. Geome- 
tricians must decide, whether this determination is to be 



On the Curvei of TrisMian. 345 

commended, and whether the Curves of Trisection do not 
offer a more simple and excellent method of trisecting an 
angle, than any method previously known, inasmuch as by 
means' of a single curve every angle is trisected, and thus it 
is no longer necessary to describe a new curve for every dif- 
ferent angle. 

By means of the Quadratrix an angle may be trisected ; 
but the Quadratrix cannot be described by a continued mo- 
tion ; and as, in order to describe it, the quadrant must be 
divided into equal parts ; it can be of no use in trisecting an 
angle, unless the angle in fact be previously trisected in 
forming the curve. The thing must be done before the 
Quadratrix can furnish any aid in doing it. 

By the Trochoid or Cycloid, a curve which was not 
known by the ancients, angles may also be trisected ; but 
this curve, described by the motion of a wheel on a plane, 
is not easy and simple of description, and is of little practical 
use for the trisection of an angle. 

The Curves of Trisectbn may be distinguished by calling 
the first the Curve of Secants^ and the second the Curve of 
Sinesj since the first gives the Secant of the arc measuring 
the third of the angle to be trisected, and the second gives 
the point in the radius, from which point the Sine of the 
third of the proposed angle is to be drawn by a perpendicu- 
lar to the radius. ^ 

1. The Trise^ing Curve of Secants. 

In figure 1, the line FmoD is the Trisecting Curve of 
Secants, passing from F at the extremity of the radius CF 
to D at the extremity of the radius CD, which is double the 
radius CF or CK; and so passing, as that the intersection, 
at any point of this curve, of a straight line from the centre 
to the circumference (as CA) and of a straight line from the 
extremity of the radius D to the circumference, (as D6^ 
shall give the distance from the curve to the centre, (as oC) 
equal to the distance from the curve to the circumference, 
(as oG.) 

1. This curve may be conceived to be generated, some- 
what like the quadratrix and spiral, in the following manner. 
If on the centre D the radius DB be supposed to revolve 
from B to 6 and gf and at the same time a point in this ra- 
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dius be supposed to move from F at an equal distance from 
the centre C and B in the circumference of the outer semi- 
circle, and as it moves towards D in the moving radius, al- 
ways to keep at an equal distance from the centre C and 
from the arc BHAD, this last distance being measured on 
the moving radius ; — the point thus carried around from F 
to D, continually receding from the inner semi-circle and ap- 
proacliing D until it touches the outer semi-circle at D, will 
describe the trisecting curve of secants. 

Or the generation of this curve may be expressed as fol- 
lows : Let the radius DB revolve on D, and the radius CB 
on C, in such a manner as that the distance from F to B on 
DB shall be always equal to the distance from F toC on CB. 
The point of intersection of the^e radii describes the curve. 
When DB is in the position D6, and CB in the position 
CA, FB will be enlarged to oG and FC to oC. When DB 
is in the position D^, and CB in the position CD, FB be- 
comes Dgf, and FC becomes DC. 

2. This curve may be described by points^ thus. Take 
two thirds of the exterior semi-circle, which is found by ex- 
tending the radius twice along the arc fromB. In figure 1, 
two thirds of the exterior semi-circle will be the arc BCg*. 
Divide this arc into any number of equal parts, and to each 
point of division draw a straight line from D. Divide the 
whole interior semi-circle into the same number of equal 
parts, and from the centre through each point of division 
draw a straight line to the exterior semi-circle : or, which is 
the same thing, divide the whole exterior semi-circle into 
the same number of equal parts, and draw the lines from 
the centre. The intersection of these lines from D and from 
the centre, will give points of the Curve of Secants, through 
whichpoints with a steady hand the curve may be drawn. 

3. This curve may be described mechanically^ by a con- 
tinued motion, as follows. In figure 2, let CG be a straight 
rule, moveable about the centre C, where it is fastened by a 

Ein. Let this rule have a fixed part, or perpendicular rule, 
IK, attached to it at H, and let there be a slit through this 
perpendicular rule, which slit meets CG at H at an equal 
distance from C and G. 

Let CA be another rule, moveable about C, fastened by 
the pin, which fastens CG, and having a slit through a little 
more than half of it from A towards C. 
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I^et DG be a third rule, moveable about D, where it is 
fastened by a pin, having a slit through it of the length of 
DB ; and the distance CD being equal to C6. Let the 
pin G in C6 pass through this slit of DG, so as to move 
in it. 

The instrument being thus constructed, let a single pencil 
pass through each of the slits of the three rules at the com- 
mon point of mtersection, o. By pushing the pencil eilher 
way the rules will move one upon another, and a portion of 
the curve of trisection will be described. If C6 be brought 
to the position CB ; then the pencil will begin the curve at 
F, and will have described it and reached D, when C6 
sTiall have reached the position Cg*, cutting off two thirds of 
the arc BAD. 

When CG is in the position CB, oG will coincide with 
FB, and oC with FC, that is, will each be equal to the radi- 
us of the interior circle ; but as the curve is described, they 
continually increase, until at the completion of the curve 
they each are double to the radius of the exterior circle, 
or equal to the radius of the exterior circle, that is, oC coin- 
cides with DC, and oG with Dg 

From the construction of the instrument, HK being per- 
pendicular to CG, and H equidistant from C and 6, it is 
evident, that Co, and oG are always equal. Supposing the 
curve to be described ; — then whatever line is drawn from 
the centre to the circumference between B and D, as CA, 
in fig. 1, a straight line from D passing through the point of 
intersection of the line CA and the curve, and proceeding 
to the circumference, as at G, will give that part of the line 
DG, which is without the curve of trisection, as oG, equal 
to that part of the line from the centre, as CA, which is 
unthin the curve, as oC. That is, oG and Co are always equal. 

Suppose then, the curve has been described, as in figure 
1, and the semi-circles drawn. Let ACB be the angle to 
be trisected. Through the point o, where CA intersects 
the curve, draw, from D, a straight line DG to the exterior 
circumference. Then oG is equal to oC. From the cen- 
tre draw CG. And because oG is equal to oC, the angle 
oGC is equal to the angle oCG ; and AoG being an exterior 
angle to the triangle oCG, is equal to the two angles oCG 
and oGC, that is, is equal to ACG and DGC, and these are 
equal to each other. Because GCB is an angle at the cen- 
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tre, it is double 6DB, an angle at the circumference. But 
GDB is equal to DGC, they beiog angles formed by the 
radii CD and CG, and the chord DG ; and therefore, as 
ACG has been proved to be equal to DGC, ACG is equal 
to GDB. Consequently ACG is equal to one half of G(jB. 
Bisect, then, the arc GB in H, and draw CH, and the an- 
gles ACG, GCH, and HCB are equal. The angle ACB 
is therefore trisected. 

In like manner may any other angle, of which CB is one 
side, and the other side extending from C to any point of 
the circumference between B and D, be trisected by draw- 
ing from D a straight line through the intersection of the 
curve and of the side of the angle. By drawing this straight 
Kne through the point of intersection, it eives the point on 
the circumference, which is distant from A one third of the 
given arc. So that with this curve, all that is wanting in 
order to trisection, is to draw a straight line through a given 
point, and to set off a given distance. 

From the description of this curve it is evident, that an 
angle may be trisected by the rule and compasses, in the 
following manner. ACB being the proposed angle, and the 
semi-circles being drawn with the radius of one semi-circle 
double that of the other ; apply a straight line to D and ex- 
tend it across AC till by the compasses the distance from 
a point in AC to the circumference, as measured on the 
rule, be equal to the distance from the same point to the cen- 
tre C. when the distance oG is thus found eqtial to oC, 
G is the point marking one third of the arc AGB, and a 
straight line from the centre C to G will therefore rut off one 
third of the proposed angle. 

If the points o and K be connected by a straight line, oK, 
this line is a tangent to the arc IK, of which Co is the Se- 
cant ; that is, Co is a secant of the arc measuring one third 
of the given angle, and oK is a tangent of the same arc. All 
this is very obvious from an inspection of the instrument for 
describing the curve, as in figure 2. Or CK being by the 
construction, in figure 1, equal to KG, and Co equal tooG, 
and CK bein^ the radius of the interior semi-circle, it is evi- 
dent, that oK is the tangent and Co the secant of the arc KI. 

The curve of secants being drawn, the angle ICF, and 
any other angle, may be trisected without the aid of the ex- 
terior semi-circle. All that is necessary is to find the poiot 
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K, where the tangent oK touches the circle. And this is easi- 
\j found by taking the secant Co in the compasses, on C as 
a centre, and drawingjdie arc oS, and then erecting on I the 
perpendicular In. The intersection of this perpendicular 
and the arc pS gires the pomt n, to which is to be drawn 
from the centre the line Cn. This line cuts the arc IF in 
the point K, where the tangent touches the circle, giving the 
arc IK one third of the arc IF, and measuring one third of 
die angle to 'be trisected. Bisect then KF^ or set off IK 
from K towards F and jroa obtain die point L, to which 
draw CL, and the ang^e ICF is trisected without the aid of 
the exterior semi-circle. 

It is obvious that a sintilar curve may be formed on the 
other side of the diameter DB, and tde two curves together 
would complete the curve t(f secants,forming akindof oval, 
with a point at D, as in figure 7. 



n. The TriteeHng Curve iff Sines. 

Two semi-circles being drawn, with radii as one to two, 
49«>t> in figure S, is a part :of the Tfisecting Curve of Sines, 
the ^property ^ which is, that RC is equal to flm. 

1 . This curve may be conceived to he generated by the 
tnbtitm of a point, a$.f(Alpws. Let £^ .be a radius movinc 
onEasti cetftretoi, and tS, and further, and let a point 
move with this radius, aetting out at B, distant CF or. the 
radiccs'from the interior semi-circle, which pohUs keeps air 
ways atthe same distance, as measured .on me mbvine radir 
us, 4om the chrcumference of the interiok' circle untiiit ar- 
rives at O. 

% This curve may be described hypoinls^ as followf. 

Tfte "three t|uartets of the exterior semicircle from B, an(l 

idivide this arc into any number df eqpai parts, and to eaqh 

^int df division draw a straight line from the o^dUJb. 

Then divide the whole interior semi-circle into the wne 

number of Bquiil parts, .and from ]S dtaw a straight line 

'Airough each nomt of the division, and raiise a perpendicu- 

%r ' to OC at £. The intersection of these lines, and of tha 

lines'irom the centre will give points of ihe curve of sines, 

through which with a steady hand the curve may be drawn. 

This curve may also be described, as follows. Extend a 

straight rule from E towards the arc BIA6, and with a pair 
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of compasses, opened to the distance of CE, or radius of 
the interior circle, set off this same distance from the point 
of intersection of the rule, and interior circle towards the 
exterior circle. If, for instance, the rule intersect the cir- 
cle in H, then set off the radius EC or HC, from H to » 
Then will m be one point of the curve. In this way may 
a sufficient number oi points be found to enable one with a 
steady band to draw the curve. 

3. This curve may also be described meciamcaCy, by a 
continued ihbdon, as follows. Let a straight rule CH in 
figure 4, be fastened by a pin at C so as to be moveable 
about C. Let Hm be another rule of the same length, with 
a hole at m for a pencil to pass through. Let this rule be 
pinned to the rule CH at H so as to move about H, as CH 
moves about the centre C. Let EG be another straight 
rule, a little longer than three times CH, with a slit through 
the length of it, and moveable about E, where it is fastened 
with a pin, the distance EC being equal to CH. In the 
slit of this rule let Hm be placed, so as to slide in it with 
ease and yet with accuracy. 

The instrument bemg thus constructed, put a pencil 
through the perforation at m, and by pushing the rule with 
it to B on one side and to o on the other, the curve will be 
described. But when the point m is at o, the rule CH wiD 
be in the position CE, and the rules EG and Hm in the po- 
sition Eo. 

As the largest angle, which can be trisected bv means of 
this curve, is an an^e of 135^, if the given angle is larger 
than 135% it must be bisected, and the parts trisected sepa- 
rately. 

Let ACB, in figure 3, be the given angle to be trisected. 
Describe the curve of sines, which intersects the side CA 
in fii. From the point m raise ml perpendicular to AC. 
The perpendicular ml is the sine of one third of the angle 
ACB. Prom the centre C draw CI. Of course the arc 
AI is one third of the arc AIB, and the angle ACI is one 
third of the angle ACB. Wherefore, byoisecting IB, or 
setting off the arc AI tpwards B, and jpinine the point thus 
fouiid with the centre C, the angle ACB will be trisected. 

The ilemon^^rafion of which is as follows. 
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• 

Through H, the point where Em intersects the interior 
semi-circle, draw CG. Because EHC is an exterior an- 
gle to the triangle HmC, it is equal to the two angles HmC 
and HCm. And theae two angles are emial to each other 
because by the construction Km is equal tonC. Therefore 
the angle HC A or GCA, is one hair of the an^le EHC. 

Because HCF is an angle at the centre, it is double the 
angle HEC at the circumference. But the angle HEC is 
equal to the angl<B EHC, because by the construction HC is 
equal to EC. Therefore the angle EHC is one half of the 
angle HCF. And as the angle GCA has been proved to be 
one half of the angle EHC, it consequently is one quarter of 
the angle HCF, of which the angle EHC is one half; or 
the angle GCA is one quarter of the angle GCB, which is 
the same with the angle HCF. The angle GCA is there- 
fore one third of the angle ACB, for it beine one quarter of 
the whole ande GCB, if it be abstracted from this whole, 
there will be left three parts, each equal to this part abstract- 
ed. Make AI then eaual to AG, and draw Cl, and the an- 
gle ACI is one third of the given angle ACB. 

This demonstration applies to every angle less than angle 
of 135^ The ande of 135^ is known by the construction; 
and that the supplement is 45^, or a third of 135^ and a 
quarterof 180^ needs no proof. 

The curve being described and ACB being the angle to 
be trisected ; take the radius of the interior circle in the 
compasses, and from m, the point of intersection of the side 
C A and the curve, intersect the arc EF. The point of in- 
tersection of radius CH and radius mH, each equal to the 
other, being H, through this point draw CG. The demon- 
stration just given wilishow tne angle GCA to be one third 
of the angle ACB. 

From the point H let fall Hn perpendicular to Cm. CH and 
Hm being equal, this perpendicular will bisect Cm inn, making 
On equal to nm. As CH is equal to HG and in the same 
straignt line, and as Cn is equal to nm^ and Hn is perpen- 
dicuhr to CA, it follows that Gm is parallel with Hn and 
therefore perpendicular also to C A. Or make H the centre 
of a circle with HC radius. It is evident that GmC will be 
an angle in a semi-circle, which is a right angle. Gm is 
therefore perpendicular to mC or CA. 
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But Gm is the sise of the angle GCA ; therefore «I, 
which is perpendicular also to AC from the same point m, 
is the sine of the angle AC{y equal to the angle GCA. That 
is, ml is the Sine olone third of the givep angle ACB. 

By letting fall therefore a perpendicular from the point of 
intersection of the curve of sines and of the side of the given 
angle, the intersection of this perpendicular aod of the arc 
measuring the given angle cuts off one third of that arC| or 
gives the point of that arc, to which point a line drawn from 
the centre will cut off one third of the given angle. 

The consideration of the nature of this ourve snggests a 
method of trisecting an angle by the rule and compasses 
alone. Let the angle to be trisected be ACB* Produce 
BC and draw the two semi-circles. Extend a rule from E 
to the side AG, and taking the radius of the interior circle to 
the compasses move the rule, cutting the circumference HF 
and the side AC, until the distance between them by the 
edge of the rule be found, by means of the compasses, to be 

Sual to the radius } that is, until Hm be equal Id HC. 
iving thus found the point H, through it draw CG, and the 
aagle GCA b found, and may be demonstrated as before to 
equal to one third of the given an^e ACB. 

By a slight change in this instrument the third part of any 
angle, not larger than 135^, may be obtained by it mechan- 
ically. In figure 5 the instrumei^ has the addition of two 
rules, namely, the rule CL, (parallel with EG) revolving on 
C, where it is fastened by a pin to the rule DB, and the rule 
KN, moveable about a pin at E, where it is ooimected 
with the rule CL, and moveable also about a pin at m, 
where it is connected with the rule Hm ; and the dis- 
tances CH, Hm, ifi&^ and CK being each equal to the 
other, and one face of the rule CL towards L being in the 
atraight line joining C and K contioued. 

Let ACB be the given aagle to be trisected* Apply the 
face of the rule PB to the side of the angle CB, and the 
centre C at the angular point Then move the sliding rule 
Hm, and of course the other moveable rules, till the point m 
18 on the side AC, which can be easily determined, (if the 
ndes EG and KN are of the same width) hy the side AC 
passbg through the angle formed by the rules EG and KS. 
Then the rule CL'gives^the line for one third of ACB, or 
cots off one third of the angle to be trisected. For as it has 



On ike Curves €jf TrUeeium. 353 

been proved under figure 3^ the angle HCm, or HCA, is 
one quarter of HCB. But ACL is obviously equal to 
HCA ; it is therefore one third of ACB. The rule CKL 
therefore cuts off one third of the given angle. 

If this curve, which terminates at o, was continued to £, 
any angle could be trisected by it though larger than 135^ 
without the necessity of bisection. 

By the following methods the curve may be continued 
to E. 

In figure 6 let Bo be the part of the curve of sines already 
described. By the construction Eo is equal to the radiuis 
EC. The semi-circles on the opposite aide of the diame- 
ter being formed, let Eo be supposed to move upon the fix- 
ed point E at the extremity of the radius CE, the extremity 
E of Eo moving in the arc EGI, until IE be equal to Eo. 
The point o will describe the curve oAE, which continues 
the curve Bo from o to E. 

Or with the radius in the compasses, if it be set off firora 
various points of the arc EOI towards «, so that a straight 
line from each point shall pass through E, the points between 
e and E, thus found, will be points of the curve ; and 
through these points with a steady band the curve oAE majr 
be drawn. 

Or this curve may be drawn fnechankaUv^ by a contiooed 
motion, as follows. Let CE, in figure?, be a straight rulot 
fastened by a pin so as to be moveable about the centre C, 
Let Eo be another rule of the same length, fastened by a piA 
at E, the extremity of the rule CE, so as to be moveable 
about E. 

Through thb rule let there be a slit, so as to allow tiie 
rule to move upon a fixed pin at E. I^et a pencil pasa 
through a hole of this rule at o. By pushing the pencil 
towards E the rule will move on the pin £ and being uaten- 
ed to the radius CE will always, at its extremity £, be on 
tbe circumference EI. The pencil will deaeribe the curve 
oE. 

The curve being thue formed, let HCB, (in figure 6,) aa 
angle greater than 135% be tbe angle to be trisected. From 
A, the point of intersection of the side CH and the curves 
draw tnroucb E the straight line AG, terminating at G on 
die circumfereooe of the inner circle. By the construction 
AG is equal to Eo, or to the radius. Through G draw CF. 
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The angle ACG, or HCF, is one third of the angle ACP, 
or HCB. 

Produce GC to L, and the opposite angles GCE and 
LCP are equal. Draw GN parallel with DB, and produce 
AG to M ; and the angle £CG is equal to CGN, and MGN 
equal to GEC. 

/The angle FG A being an exterior angle of the triangle 
AGC is equal to the angles ACG and GAG, and these are 
equal to each other, because GA is equal to GC. * But the 
angle MGC is equal to FGA ; the angle ACG is therefore 
one half of the angle MGC. 

Again, the angle GEC at the circumference is one half of 
the angle GCP, or ECL, at the centre ; the angle MGN 
therefore, which is equal to GEC, is one half of the ande 
ECL. 

The angle CGN being equal to LCP and also equal to 
ECG, it is one half of these two angles together. 

Therefore the whole MGC, ^composed of the angles 
MGN and NGC) is one half of the whole composed of 
ECL, LCP, and ECG. But this whole is the saine as 
the two angles ACP and ACG ; wherefore the angle MGC 
is equal to one half of the whole composed of ACP and 
ACG. 

But ACG has been proved to be equal to one half of the 
angle MGC. It b therefore one quarter of the whole com- 
posed of ACP and ACG. Abstract this quarter, ACG, 
and three parts are left each equal to ACG ; that is ACG is 
one third of the given angle ACP, or HCB. , Set off then 
the arc HF twice from H towards B, and through the points 
thus found draw straight lines from the centre, and the angle 
HCB is trisected. 

The same demonstration will apply to any other angle. 

But it yet remains to prove, that in this part of the curve 
a perpendicular to AC will be the Sine of one third of the 
given angle. The proof is as follows. 

Join AF. The exterior angle AGF is equal to the two 
angles ACG and GAC, and these are equal to each other. 
The exterior angle AGC is also eoual to GAF and GFA, 
and these are equal to each other. But AGC and AGF are 
together equal to two right angles ; therefore GAC and GAF 
are together equal to one right angle. FAC, composed of 
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these, is therefore a right angle, and FA is perpendicular to 
AC or HC. 

Or the same thing may be demonstrated thus. By the 
construction GC, 6A, and 6F are equal to each other. 
Let G then be the centre of a circle drawn through the 
points C AF. It is evident that FAC is an angle in a semi- 
circle, which is a right angle, FA is therefore perpendicular 
toHC. 

A perpendicular on the opposite side of AC, drawn from 
the same point A, will necessarily be equal to AF, and cut 
off an arc equal to the arc HF ; that is, will cut off an arc, 
HR, measuring one third of the given angle HCB. 

The whole curve therefore, BoAE, though formed by a 
eomplex operation, may well be called the TrisecHng 
Curve of Sin^s. 

By making in the same manner a corresponding curve on 
the other side of the diameter, the curve of sines will be 
completed, and the whole figure will resemble in (ona, 
though not in proiperties, the Cardioide of Carri. 

In figure 8 ttie two trisecting curves, completed on each 
side of the diameter, are placed together. l>o1^ip is the 
Trisecting Curve of Secants, and 'EmBep is the Trisecting 
Curve of Sines. Any angle maybe trisected with the great- 
est ease by either of them ; as the angle ACB on the one 
side of the diameter, merely by drawing through the point 
o, (where the side AC intersects the curve of eeeaniiji the 
straight line D6, which gives the arc AG, one third of the 
arc AGB measuring the proposed angle, — or merely by 
erecting at the point m (where the side AC intersects the 
curve of iines) the perpendicular siG, which also gives the 
are AG, one third of the arc AGB.—- In like manner may 
the angle HCB, on the opposite side of the diameter, be 
trisected by drawing through the point n of the curve of m- 
camti the straight line DI, or by erecting at the point S of 
the curve of sines the perpendicular «I, Tor bv both meth- 
ods the arc HI is obtained, one third of the given arc HIB. 

And bv the same methods may any angle whatever, (on 
either side of the diameter), formed with CB by AH revol- 
ving on C, be trisected. 

By inverting the position of one of these curves, (as the 
curve of sines, so that its point B shall be at D), it is obvi- 
ous, that while die angles ACB, HCB may be trisected by 
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principles to rural economy and other useful arts. He was 
tbe son of the Rev. Joseph Eliot of Guilford, Connecticut, 
and was born Nov. 7, 1685. He received the degree of 
Master of Arts at Yale College in 1706, and spent his life at 
Killingworth. He died in 1763. He was a man of such 
uncommon vigor and industry, that he was at once a min- 
ister of religion — a practising physician — a naturalist and phi- 
losopher — an agriculturalist, and a cultivator of some other 
of the useful arts. He became so distinguished, that he 
was made an honorary member of the Royal Society of 
London, and his correspondence and acquaintance were 
sought by many eminent men, who were drawn towards him 
by his social and amiable qualities, as well as by his talents 
and learning. 

The Essays of Mr. Eliot on field husbandry, the earliest 
of which appeared in 1747, and which were continued annu- 
ally for several years, attracted so much attention that they 
were extensively read and published, both in the other colo- 
nies, and in England. We have recently perused them 
with much satisfaction. Although written in the quaint and 
unformed style, which, with few exceptions, prevailed in. this 
country at the period when they were composed, they are 
so replete with good sense — with proofs of original and acute 
discrimination, and with important facts, that they are, even 
at the present time, valuable, and with due revision, and the 
addition of some notes relative to modern improvements, 
these essays might be worthy of republication. They ap- 
pear to have been the principal means of bringing the author 
acquainted with his distant correspondents. 

We have recently been put into possession of a conside- 
rable number of original letters, addressed to Mr. Eliot, by 
several eminent men both at home and abroad ; they were 
obtained from one of his descendants, and we propose occa- 
sionally to publish some of them in this Journal. Among 
them were several from Dr. Franklin, and few things which 
fell from his pen can be uninteresting to his countrymen. We 
shall give several of bis letters on the present occasion. 

1. From Dr. Franklin to Mr. Eliot — a fragment without 
date^ but appears to have been written before 1747. — ^Ed. 

iSitr — I have perused your two Essays on Field Husband- 
ry, and think tbe public may bo much benefitted by them. 
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But if the farmers in your neighbourhood are as unwilling 
to leave the beaten road of their ancestors as they are near 
tnCy it will be difficult to persuade them to attempt any im- 
provement, where the cash is to be laid out on a probability 
of a return, they are very averse to the running any risque at 
all, or even expending freely, where a gentleman of a more 
public spirit has given them ocular demonstration of the 
success. About eighteen months ago, I made a purchase 
of about three hundred acres of land, near Burlington, and 
resolved to improve it in the best and speediest manner, 
that I might be enabled to indulge myself in that kind of life 
which was most agreeable. My fortune (thank God) is 
such, that I can enjoy all the necessaries and many of the 
indulgencies of life, but I think that in duty to my children, 
I ought so to manage,'that the profits of my farm may balance 
the loss my inc^ome will suffer by my retreat to it. In 
order to this I began with a meadow, on which there had 
never been much timber, but it was always overflowed, the 
soil of it is very fine^ and black about three feet, then it 
comes to a black clay ; of this deep meadow I have about 
eighty acres, forty of which had been ditched and mowed ; 
the grass which comes in first, after ditching, is spear grass 
and white clover, but the weeds are to be mowed four or 
five years before they will be subdued, as the vegetation is 
very luxuriant. This meadow bad been ditched and plant- 
ed with Indian corn, of which it produced above sixty bush- 
els per acre. I first scoured up my ditches and drains, and 
took off all the weeds, and then plowed it and sowed it with 
oats in the last of May ; In July I mowed them down, to- 
gether with the weeds, which grew plentifully among them, 
and they made good fodder. I immediately plowed it again, 
and kept harrowing till there was an appearance of rain, and 
on the twenty-third of August, I sowed near thirty acres 
with red clover and herd grass, allowing six quarts of herd 
grass and four pounds of red clover to an acre in most parts 
of it, in other parts four quarts herd grass and three pounds 
red clover ; the red clover came up in four days and the 
herd grass in six days, and I now find that where I allowed 
the most seed, it protects itself the better against the frost. I 
also sowed an acre with twelve pounds of red clover ; it does 
well. I sowed an acre more with two bushels of rye-grass 
seedy and five pounds of red clover $ the rye-grass seed fail- 
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ed, and the red clover heaves out much for want x>f being 
thicker; however, in March next I intcDd to throw in six 
pounds more of red clover, as the ground is open and loose. * 
As these grasses are represented not durable, I have sown 
two bushels of the sweeping of haylofts, (where the best bay 
was used) well riddled, pure, supposing that the spear grass and 
white clover seed would be more equally scattered when the 
other shall fail. What surprised me was to find that the herd 
grass, whose roots are small, and spread near the surface, 
should be less affected by the frost than the red clover, 
whose roots I measured in the last of October, and found 
that many of their tap roots penetrated five inches, and from 
its sides threw out near thirty horizontal roots, some of which 
were six inches long and branched. From the figure of this 
root I flattered myself that it would endure the heaving of 
the frost, but now see that wherever it is thin sown, it is gen- 
erally hove so far out, as that but a few of the horizontal and 
a small part of the tap root remains covered, and I fear 
will not recover. Take the whole together, it is well mat- 
ted, and looks like a green corn field. I have about ten 
acres more of this ground ready for seed in the spring, but 
expect to combat with the weeds a year or two. That 
sown in August I believe will rise so soon in the spring as 
to suppress them in a great measure. IVIy next undertak- 
ing was a round pond of twelve acres ; ditching round it 
with a large drain through the middle, and other smaller 
drains laid it perfectly dry ; this, having first taken up all 
the rubbish, I plowed up, and harrowed it many times over 
till it was smooth ; its soil is blackish, but in about a foot or 
ten inches you come to a sand of the same colour with the 
upland. From the birch that grows upon it, I took it to be 
of a cold nature, and therefore I procured a grass which 
would best suit that kind of ground, intermixt with many 
others, that I might thereby see which suited it best. On 
the eighth Sept. I laid it down with rye, which being har- 
rowed in, I threw in the following grass seed ; a bushel of 
Salem grass or feather grass, half a bushel of timothy or herd 
grass, half a bushel of rye-grass, a peck of burden grass or 
blue cent, and two pihts of red clover pavea,- all the seed in 
the chaff except the clover, and bushed them in, I could 
wish they had been clean, as they would have come 
up sooner, and been better grown before the frost ', and I 
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have found by experiment that a bushel of clean chaff of 
timothy or Salem grass will yield five quarts of seed. The 
rye looks well, and there is abundance of timothy or Salem 
grass come up amongst it, but it is yet small, and in that 
state there is scarce any knowing those grasses apart. I ex- 
pect from the sand's lying so near the surface, that it will 
produce good — — — 



2. Philadelphia, July 16, 1747. 

Dear Sir^ 

I received your favor of the 4th instant. I ought be- 
fore this time to have acknowledged the receipt of the book, 
which came very safe and in good order, to hand. We 
bav^e many oil mills in this Province, it being a great coun- 
try for'Fiax. Linseed oil may now be bought for Ss. per 
gallon ; sometimes for 28. 6d. : But at New York I have 
been told it generally holds up at about Ss. of this you can 
easily be satisfied, it being your neighbour government. In 
your last, you enquired about the kind of land from which 
our hemp is raised. I am told it must be very rich land; 
sometimes they use drained swamps and banked meadows : 
but the greatest part of our hemp is brought from Canistego, 
which is a large and very rich tract of land 70 miles north 
from this city, on the banks of the Susquehanah a large 
fresh water river. It is brought down in waggons. If you 
should send any of your steel saws here for sale, I should 
not be wanting where my recommendation might be of ser- 
vice. We have had as wet a summer as has been known 
here these thirty years, so that it was with difficulty our peo- 
ple got in their harvest. In some parts of the country a 
great deal of hay has been lost, and some corn mildewed : 
but in general the harvest has been very great. The two 

|)receeding summers, (particularly the last,) were excessive- 
y dry. I think with you, it might be of advantage to know 
what the seasons are in the several parts of the country. 
One's curiosity in some philosophical points might also be 
gratified by it. We have frequently along this North Amer- 
ican coast, storms from the North East, which blow violently 
sometimes three or four days. Of these I have had a very 
singular opinion some years, viz. that though the course of 
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the windti from N. E. to S. W. yet the course of the storm 
is from the S. W. to N. E. i. e. the air is in violeot motioa 
ID Virginia before it moves in Connecticut, and at Connect- 
icut before it moves at Cape Sable, &c. My reasons for this 
opinion, (if the like has not occurred to you,) I will give in 
my next. I thank you for the curious facts you have com- 
municated to me relating to springs. U think with you, that 
most springs arise from rains, dews, or ponds, Sec. on higher 
grounds : Yet possibly some that break out near the tops of 
high hollow mountains, may proceed from the abyss, or from 
water in the caverns of the earth, rarified by its internal 
heat, and raised in vapour, till the cold region near the top 
of such mountains condense the vapour into water again, 
which comes forth in springs and runs down on the outside 
of the mountain, as it ascended from the inside. There is 
said to be a large spring near the top of Teneriffe ; and that 
mountain was formerly a Volcano, consequently hollow 
within. Such springs, if such there be, may properly be 
called springs of distilled water. Now I mention mountains, 
it occurs to tell you, that the great Apalachian mountains, 
which run from York River back of these Colonies to the 
Bay of Mexico, show in many places near the highest parts 
of them, strata of sea shells, in some places the marks of 
them are in the solid rocks. 'Tis certainly a Wreck of a 
world we live on ! We have specimens of these sea shell 
rocks broken off near the tops of those mountains, brought 
and deposited in our library as curiosities. If you have 
not seen the like, I'll send you a piece. Farther about 
mountains (for ideas will string themselves like ropes of on- 
ions) when I was once riding in your country, Mr. Walker 
showed me at a distance the bluff, side or end of a mountain, 
which appeared striped from top to bottom, and told me the 
stone or rock of that mountain was divided by nature into 
pillars ;* of this I should be glad to have a particular ac- 
count from you. I think I was somewhere near New Ha- 
ven when I saw it. You made some mistake when you in- 
tended to favour me with some of the new valuable grass- 
seed, (I think you called it hurd-seed) for what you gave 
me is grown up, and proves mere timothy ; so I suppose 
you took it out of a wrong paper or parcel. 

• Without doubt the now well known mural precipices of columnar greeti- 
stone trap, constituting the East and West Rocks, &c. — Ed. 
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I wish your new law may have the good effect expected 
from it, in extricating your government from the heavy 
debt this war has obliged them to contract. I am too little 
acquamted with your particular circumstances to judge of 
the prudence of such a law for your colony with any de- 
gree of exactness. But to a friend one may hazard one's 
notions right or wrong. And as you are pleased to desire my 
thoughts, you shall have them in welcome. I wish they 
were better. First, I imagine that the five per cent duty on 
goods imported from your neighbouring governments, though 
paid at first hand by the importer, will not upon the whole 
come out of his pocket, but be paid in fact by the consumer : 
For the importer will be sure to sell his goods as much dear- 
er as to reimburse himself: So that it is only another mode 
of taxing your own people, though perhaps meant to raise 
money on your neighbours. Yet if you can make some of 
the goods, heretofore imported, among yourselves, the ad- 
vanced price of five per cent may encourage your own man- 
ufacture and in time make the importation of such articles 
unnecessary, which will be an advantage. Secondly, I im- 
agine the law will be difficult to execute, require many offi- 
cers to prevent smuggling in so extended a coast as yours ; 
and the charge considerable : And if smuggling is not pre- 
vented, the fair trader will be undersold and ruined. If the 
officers are many and busy, there will arise numbers of vex- 
atious law suits, and dissensions among your people. Quere, 
whether the advantages will overbalance. Thirdly, if there 
is any part of your produce that you can well spare and 
would desire to have taken ofi* by your neighbours in ex- 
change for something you more want, perhaps they, taking 
offence at your selfish law, may in return lay such heavy 
duties or discouragements on that article, as to leave it a 
drug on your hands. As to the duty on transporting lumber, 
(unless in Connecticut bottoms, to the West Indies,) I sup- 
pose the design is to raise the price of such lumber on your 
neighbours and throw that advanced price into your treasu- 
ry : But may not your neighbours supply themselves else^ 
where ; or if numbers of your people have lumber to dis- 
pose of, and want goods from, or have debts to pay, to your 
neighbours, will they not, (unless you employ numbers of of- 
ficers, to watch all your creeks, and landings) run their lum- 
ber, and so defeat the law ; or if the law is strictly execu- 
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ted, and the duty discourage the transportation to your neigh 
hours, will not all of your pe9ple that want to dispose of 
lumber, he laid at the mercy of those few mercbaots diat 
send it to the West Indies, who will buy it at their own 
price, and make such pay for it as they think proper. If I 
had seen the law, and heard the reasons that are given for 
making it, I might have judged and talked of it more to the 
purpose. At present I shoot my bolt pretty much in the 
iJark : But you can excuse and make proper allowances. 
My best respects to good Mrs. Eliot and your sons ; and if it 
falls in your way, my service to the kind hospitable people 
near the river, whose names I am sorry I've lorgot I am, 
Dr. Sir, with the utmost regard. 

Your obliged humb'l serv't. 

B. FRANKLIN. 

3. Philadelphia, Feb. 13, 1749. 

Dear Sir, 

You desire to know my thoughts about the N. E. storms 
beginning to leeward. Some years since there was ao 
eclipse of the moon at 9 in the evening, which I intended to 
observe ; but before 8 a storm blew up atN. £. and contin- 
ued violent all night and all next day ; the sky thick clouded, 
dark and rainy, so that neither moon nor stars could be seen. 
The storm did a great deal of damage all along the coast, for 
we had accounts of it in the newspapers from Boston, New- 
port, New- York, Maryland and V irginia. But what surpri- 
sed me was to find in the Boston newspapers an account of 
an obervation of that eclipse made there : for I thought as 
the storm came from the N. £• it must have begun sooner 
at Boston than with us, and consequently have prevented 
such observation. I wrote to my brother about it, and he 
informed me that the eclipse was over there an hour before 
the storm began. Since which I have made enquiries from 
time to time of travellers and of my correspondents, north- 
eastward and south-westward, and observed the accounts io 
the newspapers from N. England, N. York, Maryland, Vir- 
ginia, and douth-Carolina, and I find it to be a constant fact, 
that N. East storms begin to leeward, and are often more 
violent there than farther to windward. Thus the last 
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October storm, which with you was on the 8th, be* 
gan on the 7tb in Virgioifl and N. Carolina, and was most vi- 
olent there. As to the reason of this, I can only give you 
my coDJectares. Suppose a great tract of country, land and 
sea, to wit, Florida and the bay of Mexico, to have clear 
weather for several days, and to be heated by the sun, and 
its air thereby exceedingly rarefied : Suppose the country 
north-eastward, as Pennsylvania, New-England, Nova-Sco^ 
tia, Newfoundland, &c. to be at the same time covered with 
clouds, and its air chilled and condensed. The rarefied air 
being lighter must rise, and the dense air next to it will press 
into its place ; that will be followed by the next denser air, 
that by the next, and so on. Thus when I have a fire in 
my chimney, there is a current of air constantly flowing from 
the door to the chimney : but the beginning of die motion 
was at the chimney, where the air, being rarefied by the fire, 
rising, its place was supplied by the cooler air that was next 
to it, and the place of that by the next, and so on to the doon 
So the water in a long sluice or mill-race, being stopped by 
a gate, is at rest, like the air in a calm ; but as soon as you 
open the gate at one end to let it out, the water next the 
gate begins first to move, that which is next to it follows; and 
so though the water proceeds forward to the gate ; the mo* 
tion which begun there runs backwards, if one may so speak, 
to the upper end of the race, where the water is last in mo- 
tion. We have on this continent a long ridge of mountains, 
running from N. East to 3. West ; and the coast runs the 
same course. These may, perhaps, contribute towards the 
direction of the winds or at least influence them in somede- 
gree. If these conjectures do not satisfy you, I wish to have 
yours on the subject. 

1 doubt not but those mountains which you mention con- 
tain valuable mines, which time will discover. I know of 
but one valuable copper mine in this country, which is that 
of Schuyler in the Jersies. This yields good copper, and 
has turned out vast wealth to the owners. I was at it last 
fall ; but they were not then at work : the water is grown 
too hard fpr them, and they waitM for a fire engine from 
England to drain their pits. I suppose they will have that 
at work next summer ; U costs them 1000/. sterling. 

Col. John Schuyler, one of the owners, has a deer park 
five miles round, fenced with cedar logs, five logs high, wirh 

Vol. IV No. 2. 21 



368 Original LeHen of Dr^FramkHn. 

• 

The Collinson you mentitMi is the sime gentleiDan I oor« 
respond with ; he is a roost benevolent worthy man, very 
curious in botany and other branches of natural htttory, and 
food of improrement in agriculture, &c. He wiil bejpieas- 
ed with your acquaintance. In the late PhHoeopliical Trans- 
actions, you may see frequently ^papers of his, or letters that 
were directed to him, on various aobjects; * He is a member 
of the Royal Society. 

An ingenious acquaintance of mine here, Mri Hugh Rob- 
erts, one of our most curious fartnera, tells me that it ap- 
pears by your writings 'your people are yet far behind us in 
the improvement of'swamps and meadows; I am persuading 
him to send rou such hints as he thinks may giro you ftr- 
tber insight rato that matter* But- in other respects, he 
greatly esteems your pieces : * He sajrs'tbey are preferabts 
to any thing of late years published on that subject in Eng* 
land. The late writers there, chiefly copy from one anoth- 
er, and afford very little new or useful ; but you hare ed- 
lected experiences, and'fcets, and make propositions^ that 
are reasonable and serviceable^ -Tou have tangfat him (he 
says).to dear hns meadows of elder, (athiog'vefy peroicioas 
•io. banks,) -which was beforje beyond the art of all our drm- 
€Ti*f and given him several other useful informations. 

I am exceedingly obliged to you for >tbe plan and ilirec- 
tions concerning ditching. It is ver}' satisfactory and I hope 
will be useful here. - * 

Our Academy flourishes beyond expectation. We have 
now above one hundred scholars, and the number daily in- 
creasing. We have excellent masters at > present; and as 
we give pretty good salaries, I hope we shall always be able 
to procure such. We pay the Rector, who teaches Latin 
and Greek, be. per Ann. -^ .... . £200 
- The English Master - - - - 150 
The Mathematical Professor - - 125 
Three Assistant Tutors, each 60£ - 180. 

Total per Ann. £655. 

Our currency is something better than that of New Yoric. 
The scholars pay each 4£ per Ann. 

The changes of the barometer are most sensible in high 
latitudes. In the West India Islands, the mercury continues 
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at the same height whh verj little variation the year round. 
In these latitudes, the alterations are not frequently so 
^reat as n SnglancL Thermometers ai:e often badly made : 
I had three that diflSsred widely from each other, though be* 
ing m the same place. As to hygrometers, there is no 
good one yet invented. The cord is as good as any, bat 
like the rest it grows continually less sensible by time, so 
that the observations of one jrear cannot be compared with 
those of another by the same instrument. I will think of 
what you hint concerning the Hydrostatic balance. 

What you mention concerning the love of praise is in- 
deed very true, a love of praise, ahfaoogh corrected by art 
reigns mare or less in every heart; though we are generally 
hypocrites, in that respect, and [Nretend to disreg^ praise ; 
and that our nice modest ears are offended, forsdotb, with 
what one of the ancients calls the noeetel kind of mmBiek. 
This hypocrisy, k on^ a sacrifice to the pride of others, or 
to dieir envy ; both which I think, ought rather to be morti- 
fied. The same sacrifice we make, when we forbear to 
pndte ounehetf which natarally we are all inclined to ; «nd 
i suppose it was formerly the rashion, or Virgil, that court- 
ly wnter, would not have put a speech into the mouth of 
his hero, which now-a-days we should esteem so great an in- 
decency, Swnpiui JEneaij-^fama snper athera noius. One 
of the'Romans, I forget who, justified speaking in his own 
praise, by saying, every fireeman had a right to speak what 
he thought of himself as well as of others. That this is a 
natural inclination, appears, in that all children show it, and 
say fireely , I am a good boy ; am I not a good girl 9 and 
the like; 'till they have been frequently chid, and told their 
trumpeter is dead ; and that 'tis unbecommg to sound their 
own praise, &c. But nainram expeUas fiurea Ueety usque 
recurret ; being forbid to praise themselves, they learn in- 
stead of it to censure others ; which is only a round about 
way of praising themselves ; for, condenming the conduct of 
another in any particular, amounts to as much as saying, / 
am so honest or iviss^ or good or prudent, that I could not 
do or approve of such an action. This fondness for our- 
selves, rather than malevolence to others, I take to be the 
eeneral source of censure and backbiting ; and I wish men 
had not been taught to dam up natural currents, to the over- 
flowing and damage of their neighbor's grounds. Another 
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advantage, raetbinks, would arise from fredjr spoakiog oar 
good thoagbts of ounelvaa, nE..if ve wem wroag in them, 
somebody or otber would readily aet ua. right; but now, 
while we eonceal ao cacefuUy our Tain eiroueoua seif^ofriii^ 
ionsy we may carry them to our graves, for who woaU of* 
ibr phyaic to a v&uk that aeems to be in heakb i And Ihe 

C'vi^ge of recoimtiog fredy our own good actions, night 
an inducement to the doing of them, that w» • raigbl be 
enabled to sp4ak of them without being aufafect to be juaiij 
contradicted or eharged with falsehood Xi whecena now, as 
we are not allowed lo oMntion them, and it as an u u ce r t aia - 
tf whether others will lake due notice of theoa or not, wa 
are perhaps the moreiadidhfciiC about tbem : notbat upoa 
the whole I wish the o«l*of4ashioo pmctice of praianig' our- 
selves, would, like otber old frshions, come round in fasb*^ 
ion again* But tbia I fear wiU not be. in oar time, s> wa 
must e'en be contented with what little praiso . we ttui gfl 
from one another. And I will eadeavoor lo make joneoma 
amends for the trouble of reading this long scrawl, by tai- 
ling you, that I fanve the ainoerest ostaead for jooy aran in- 
genious. mao> and a good one, which togedmr make the wii- 
nable member of society ; as auoh,^ I am with creat inapect 
and aflfection, Dr. Sir, 

« Your obliged hdmble aafv'c 

B^FBANKUN. 



INTELLIQENCE, lie* 



Couii&uQicated by jProL jQripoom. 

Iceland. — ^Professor jVIenge de HauaUt in a tour which lie 
made in Iceland, writes from bis tent in July ISJld^ .at ihfi 
very foot of the Gey*jef , a description of the phenoip^a 
which the boiling spring presented. A funQel.of 700 &et 
circumferepce but of unequal depth, i;5 altecoatcly .filled wjtli 
boiling water and tbea eoiptied.. In pnc iSitAe interyals X* 
Meoge had tbe couragp to penetrate ihe interior mid to oU- 
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iect from the bottom some stones, which were only si- 
liceous tufa, of which the silex it in actual solution tn die 
waters of the spring. If a stone be thrown into the funnel it 
produces en explosion. 

It! the middle of one of the nights which he passed near 
the Geyser, the traveller was awakened by a noise similar 
to that of thunder. He rushed from his tent, and saw the 
waters of the Strocb projected to sneb a height, tkat the 
smoke of the boiline water eeetned to reach the skies; 
wbSst in the midst of terrible explosiona, the grand Gejser 
displayed most magnifieenrtly its colossal mountain of va* 
pour. The brightnese of the moon and the first rays of Au- 
vora enlightened on each side, the waving clouds formed by 
this watery volcano. In his enthusiam Professor Menge con- 
gratulated himself in having been a witness to the first spec- 
tacle which in his opioba nature can ofler to the view of 
mortals. 

2rf M. Gaus, of Gottingen, an ennnienl Geometrieiao has 
been elected « foreign associate of tbe French Academy, in 
the room of Shr Joseph Banks. 

3. Lava. — Dr. Gfnelin,ofTubingen,bas found in clinkstone 
lava, (which includes the narolite or meeotype,) a certain 

Suantity of ammonia, which is disengaged fay distillation, 
le has also met with it in columnar basak. It would be ex- 
tremely interesting to be able to ppov^ that hiva contains an 
animal substance. 

4. S€ulpture.-^The celebrated Canova has proved, by 
liis sculpture of the two lions which omaneht tm mausole- 
um of Pope Clement XIII. in the church of St. Peter, that 
his talent is equally adapted to iJl sorts of composition. A 
(few years since he made the model of a horse of a colossal 
sixe. This work, which presented a crowd of difficulties, 
was much admired by connoisseurs. It was cast in bronie 
at Naples, with much* success. Canova then engaged in 
another model of the same animal in a diffiirent attitude. 
Tikis model, in which tbe sculptor has surpassed himseH^ 
win be connected with the former. Both of them will or- 
nament the grand place of the magnificent temple of St. 
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Fraocifl de Paul, which is building at Naples, from the de- 
sign of the architect Bianchi. 



5. Capadiy ofOasfor Caloric. — J. H. Mallet, secretary 
of the Acedemj of Lyons, has published experiments, very 
judiciously contrived, upon one of the most important prob- 
lems of philosophy, the constitution of mixed gasses, and 
their capacity for Caloric* He thinks be has shown that at 
the same temperature the particles of diffiMrent gasses are at 
equal distances, that their molecules have different volumes, 
and that the quantity of caloric which a gas can admit de- 
pends upon the extent of the apace which separates the mo- 
lecules* 

6. Natural Hiitory. — ^M. Adolpbus Broaniart has discov- 
ered in the ponds of the forest of Foatainbleau, a new crw- 
facta which he has named limnadia^ and which is remarka- 
ble by its size. It appears to form a very distinct species. 
All the individuals which Mr. B. has remarked, to the num- 
ber of a thousand, had eggs upon their backs. He has not 
yet been aUe to account for this striking peculiarity. 

7. Dolcoath Mine. — The magnificent copper mine of 
Dolcoath in Cornwall, employs under gronnd 750 persons, 
consumes monthly 3()00 lbs. of gunpowder and 5000 lbs. of 
candles. It is 1400 feet deep, and contains within it 
7,000,000 of cubic feet of excavated soace. The pumps 
bring up daily from this mine 120,000 cunic feet of water. 

8. Heat of the Earth. — It appears from the statements of 
Dr. Forbes and R. W. Fox, ol Cornwall, that the tempera- 
ture of the mines in that country increases progressively 
about one degree for every 60 or 70 feet of descent. The 
maximum temperature of the deepest mines (1300 to 1400 
feet,) is about 80 degrees of Fahrenheit, or 28 degrees 
above the mean climate of the country. 

9. Test for Barytee and Stroniian. — ^These earths may 
be readily distinguished from each other by the following 
process : — Make a solution of the earth, which ever it may 
be, either by nitric, muriatic, or some other add, which will 
form a soluble salt with it ; add solution of sulphate of soda 
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in excess, filter, and then test the clear fluid by sub carbo* 
nate of potash. If any precipitate falls down, the earth was 
strontian ; if the fluid remains clear, it was barytesw— 
Branded Jour. 

] 0. The Niger. — It is at length ascertained that this river 
empties itself into the Atlantic Ocean a few degrees to the 
westward of the Equator. This important fact is confirmed 
by the arrival in England of Mr. Dupuis from Africa. This 
gentleman was consul at Aihantee. He is acquainted with 
the Arabic and Moorbh languages, and got his intelligence 
by conversing with diflSsrent traders with whom he fell in at 
Ashantee. He thought it so important as to warrant his 
voyage home to communicate to government what he had 
learnt. — TiUoch Mag. 

11. Natural Hittory. — ^M. Balande has retumeid to 
France, after an absence of two years in the interior of Afri- 
ca. The whole collection which he Aas brought home for 
the Museum of Paris, comprises 15,000 articles. Among 
which are the skeletons ana skins of ao enormous Hippo- 
potamiis, a Rhinoceros, and tlufee Whales, one of which is 75 
feet in length. 

12. Gas iUumtncUMn.— At a meeting of the citizens of 
Hull, in England, on the 15th of January^ after a discussion 
on the respective advantages of gas from coal and gas from 
oil, it was unanimously agreed to adopt the latter for the pur- 
pose of lighting the town. It was stated that oil gas is free 
from the ofifensive smell of gas from coal } that it does not 
corrode the pipes, nor tarnish nor discolour polished metals, 
silks, &c. ; that it is used in Covent-Garden theatre, in the 
Argyle Rooms, in Whitbread's brewery, and some other pla- 
ces, and that 1000 feet of oil gas will produce light equal to 
3333 feet of coal gas. It appears that the Emperor Alex- 
ander is lighting up his palace at St. Petersburgh with oil 
gas. 

13. Extract from a French work on LifRe, Mortar ^ and 
artijidal Puzzolana, — Lime stones vary greatly in quality. 
Those which approach to marble in purity or consist alinost 
entirely of carbonate of lime are called rich ; those on the 
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contrary are called meagre, which contain notable portions 
of sand or silex, alumine and iron. The former when horn- 
ed, slacked, and made into paste, will retain their softness 
for ages under water, or excluded from the air, but exposed 
to the air, tiiey contract a remarkable hardness by the double 
effect of dessication and union with the carbonic acid of the 
atmosphere. They even become susceptible of a beautiful 
polish. 

But the meagre limestones, in general, treated in the same 
manner, if kept under water, harden in a few days and at 
length form a kind of free stone which could be acted upon 
or broken only by the pick axe. Exposed to the air it ac- 

fiires a crumbly consistence and will never admit of polish, 
rom this circumstance the lime which possesses the quality 
last mentioned, is called hydraulic lime. But some of the 
me.agre lime stones are unfit for hydraulic purposes, espe* 
cially those which contain large particles of silex. 

Puzzolanas are either natural or artificial. The natural is 
found in situations which have been acted upon by subterra- 
neous heat. They all consist of silex, alumine, oxide of 
iron, and a little lime, the properties of which vary greatly. 
Silex is always the predominating ingredient, the lime and 
iron are sometimes, though rarely, wanting. The scoria of 
forges and furnaces, broken pottery, and pulverized brick or 
tile are artificial substances, analagous to puzzolanas. 

There is one class of puzzolanas which dissolve readily 
in sulphuric acid, and abandon the silex which immediately 
subsides. Others resist the action of this acid. 

If we mix in various proportions, very rich lime^ slacked 
in the usual way with sand alone, or with puzzolana which 
resists the action of sulphuric acid, we obtain a mortar, 
which, placed under pure water, remains always soft, or ac- 
quires, after a long time, only a feeble consistence. The 
same mortar exposed to the air, soon hardens by drying, 
but is always easily broken or pulverized..^ But if the same 
experiment is made with a puzzolana readily affected and 
decomposed by sulphuric acid, a mortar is obtained, which 
soon sets under water, and becomes gradually harder, but in 
air it does not acquire any great resistance in consequence 
of its drying too rapidly. 

Hydraulic lime presents phenomena nearly the reverse. 
That is to say, it furnishes good mortar when combined with 
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sand alone, or with puzzolana, unaffected by acids, whilst 
very unsatisfactory results are obtained by employing it with 
substances which unite well with rich or pure lime. 

Since the quality of natural hydraulic lime depends only 
on the presence of a certain quantity of clay or argile com- 
bined by heat with calcareous matter, it is natural to suppose 
that in mixing clay in suitable proportions with a rich slacked 
lime, and submitting the mixture to heat, the same result 
might be obtained. Experiments made upon a large scale 
and in various places, have confirmed this opinion so fully, 
that it is now possible lo fabricate almost every where and at 
a very moderate price, artificial lime, superior to the uat* 
urah 

1 4. Tropical jRhmuw— (Extract of a letter from M. Roussin, 
captain of a vessel, dated Cayenne, 28th February, 1S20,) 
You will perhaps learn with no inconsiderable interest the 
following meterological iact^ the authority of which I am 
able to certify. From the 1st to the 24th of February, there 
fell upon the isle of Cayenne twelve feet seven inches of 
water. This observation was made in the country by a per- 
son of the highest veracity ; and I assured myself, by expo- 
sing a vessel in the middle of my yard, that diere fell in the 
city ten and a quarter inches of water, between 8 in the eve- 
ning and 6 in the morning on the night of the 14th and 15th oi 
,this month. From these enormous rains, which have cov- 
ered with a very high tide, there has resulted an inundation 
from which every plantation has sufiered. The oldest 
people assure us that within the memory of man, nothing 
equal to this has been seen. 

15. Eruption of the VoUano of Qoonong^pin — M. 
Gaumhaner, Dutch resident at Banda, has transmitted de- 
tails of the volcanic Eruption of Goonon^Api, which took 
place on the eleventh of June, 1820. This phenomenon 
announced itself at half past eleven in the morniiig, in a 
frightful manner. At half past two o'clock a mass of red 
hot stones flew from the volcano with extraordinary force, 
and set on fire m their flight whatever they happened to 
reach. The shocks occasioned by the eruption were io 
great, and succeeded each other so rapidly, that the bouses 
and even the ships felt the effects. The smoke and ashes 
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vomited from the crater soon obscured the region of the 
mountain, and even more distant places. The shocks en- 
creased toward evening, and the stones were carried to 
twice the height of the mountain, which appeared covered 
with torrents of fire. This spectacle became still mora 
frightful by an earthquake, which happened in the evening, 
and by a violent hurricane, so that the whole population of 
Banda and of otiier islands, passed the night in agony, and 
at day break all the ships in the harbour removed from the 
crash. The eruption continued during the whole of the 
12th. The smoke and ashes cov^ered Neira and Loutfaois, 
as far as the middle of the parit ai Baganev. The trees 
were almost buried in the sand, «itd Ifae wells that were not 
covered were filled up. The verdure was burned up, and 
the earth covered with ashes, which in its fall smothered 
many birds and quadrupeds. On the north-west of the 
mountain, a new opening was formed, from which stones is- 
sued as large as the habitations of Banda. According to 
Valentine the mountain burned during five years from the 
eruption of 1690 ; and an old man worthy of faith, asserts 
that the same thing took place from 1765 to 1775.— -wfn. ie 
Chimie. 

16. There were consumed in the city of Paris, during 
the year 1819-— of wine 805,499 hectolitres, (each about 
26 J gallons) — of brandy, 43,849— of cider and perry, 
15,919— -of beer, 71,896, and of vinegar, 20,756 hectolitres. 
Of beef, 77,298 head— calves, 67,719, and sheep, 329,07a 
The whole number of births in the city were 24,344, of 
whom 8,641 were hors de marriage. Of the whole births 
12,407 were boys, and 1 1,937 girls. The deaths amounted 
to 22,671. The number of marriages were 6,236, of which 
5,025 were between younjg men and young women — ^315 
between bachelors and widows — 671 between widowers and 
girls, and 225 between widowers and widows. — ^n. de 
Chimie. 

17. Steel. — There appears reason to believe, from the ex- 

Scriments of J. B. Boussingault, of the French School of 
lines, that silicium or the base of silex, is as essential an 
ingredient as carbon, in the constitution of steel. It is found 
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in all the varieties ; whereas there was one variety in which 
only a trace of carbon could be procured.-— /cfem. 

18. Tea. — A colony of Chinese established itself in Bra- 
sii) soon after the king of Portugal fixed his residence tbere^ 
and applied to the cultivation of tea with so much success, 
that they have now three million of trees in full bearing.-— 
Rev. Ency. 

}d. A skull found in a tree. — ^The English Journals 
state that a labourer in the county of Warwick, in cutting an 
old ash tree which he had felled, found in the heart of the 
log, the cranium of an unknown animal. The wood that 
surrounded it was perfectly sound, as well as the bark, and 
nothing apparent could lead to the conjecture how the skull 
could have been introduced. The cavity occupied by the 
skull was about four inches in diameter. 

20. JVet9 dtp/oflMtfC QfpAer. — ^Richard Chenevix, FJI.S. 
has invented a new cypher, which satisfies the rules pre- 
scribed by Bacon, and which he is confident it will be im- 
possible to unravel. He has engaged to pay 100/. to any 
person, who, before the end of the present year, will 
find out his character ; 50/. if they succeed in reading 
a phrase of two lines. 

« 

21. A new mineral eubitanu has been discovered by 
Crarolin, in the blue quartz of Finland. It is composed of 
45.5 silex, 23 alumine, 10 of a rose red matter, unlike any 
known substance, 8.5 of magnesia, 5.6 oxide of iron, and 7.4 
of water. It is called Steinheilite, from count Steinheil) the 
governor of Finland, a distinguished mineralogist, who first 
separated this substance from the genus quartz. 

22. JVeto Mathemaiiecd Inttrumeni, — M. Maestens, of 
Halberstadt, has invented an instrument, by which can be 
traced the ellipses, the parabola, and the hyperbola, in any 
given relation of the parameter to the axis. 

23. Steam^Boats. — By the well directed enterprize of the 
American Consul at Trieste, a steam-boat called the Coro- 
lina^ performs every Monday the passage between that port 
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and Venice. Another called the Eridano^ goes from Ven- 
ice to Pavia on the Po, and so rapidly as to make the pas* 
sage in 37 hours. 

The steam-boat at Trieste lately saved a merchant vessel, 
richly loaded, from shipwreck, when the weather was such 
as to prevent our vessels from leaving the port. 

24. Royal Medical Society in France. — An ordinance of 
the king, of the 20th December, 1S20, establishes at Paris, 
for the (vhole of France, a Royal Academy of Medicine. 
This Academy is specially instituted to answer the demands 
of Government in all that relates to the public health, and 
principally with respeet to epidemics, diseases incident to 
certain countries, the diseases of domestic animals, the va- 
rious cases of legal medicine, propagation of vaccination, ex- 
amination of new remedies internal as well as external, mis- 
eral waters natural and artificial, and, in short, to occapy it- 
self with all the objects of study and research which can 
contribute to the progress of the different branches of the 
art of healing. The Academy is divided into three sections, 
one of medicine, one of surgery, and one of pbarinaey* b 
is composed of honorary titulary, associate and a^yimct 
members. There will be thirty honorary members in the 
section of medicine, twenty in the section of surgery, and 
ten in the section of pharmacy. Of titulary members there 
will be forty-five in medicine, twenty-five in surgery, and 
fifteen in pharmacy. There will be thirty free associates, 
who must reside in Paris, forty-five ordinary associates, of 
whom twenty will reside in Paris, and thirty foreign asso« 
dates. The associates will be attached to no particalar sec- 
tion. The number of resident adjuncts may equal that of 
the titulars in the section to which they are attached. The 
number of correspondent adjuncts is indeterminate. Each 
of the three sections will elect its honorary titular and ad- 
junct members. The associates will be elected by the entire 
Academy. The general board of the Academy will be oom- 
fiosed of a perpetual honorary president, a temporary pres- 
ident, a secretary and a treasurer. The first pfaysioan to 
the king will, ex-ofiicio,be the president d'honneur perpetud ; 
the other members of the board will be elected by the en- 
tire Academy. The particolar board of each section will 
be c^omposed of a president, vice-president, and se cietaiy . 
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25. Manufactory of ^ppreniiees.-^A benevolent institu- 
tion has been formed in Paris, for the purpose of rescuing 
from idleness, misfortune and vice, the crowd of little unibr^ 
tunate beings that swarm in the capital, and of giving them 
the means of gaining useful instruction, morals and indostrjr. 
For this purpose a capital has been raised by subscription, 
consisting of 800 shares of 1000 francs each. Every share 
is divisible into ten parts. The administration is composed 
of a director, three administrators, and seven counsellors, all 
ohosen among the stockholders. To give the institution 
greater weight and celebrity, an honorary council has been 
added, chosen from the most distinguished men, united in 
the national representation, the magistracy or public admin- 
istration. 

The stockholders who only wish to place their funds tem- 
porarily in the institution, may withdraw them at certain pe- 
riods with ordinary commercial interests, or if they remain 
they will be entitled to whatever dividend shall arise from 
the profits of the manufacturing and commercial operations of 
the company. Those who subscribe from motives of be- 
nevolence, will be at liberty to bestow their profits on the 
apprentices of the establishment— K>r if they ^oose, on some 
one whom they may wish to promote at the time of his exit 
from the institution. The most exact account is kept of all 
those appropriations. Each stockholder has a right to pre- 
sent an apprentice for each of his shares for gratuitous act- 
cnission into the institution. Nothing is undertaken in the 
work-shops but by the advice of the council, the more ex- 
perienced members of which watch ov«r the progress of 
each branch of industry. The benefit of the instruction 
professed in this general manufactory will not be confined to 
the indigent. The children of parents above want will be 
received as day pupils in the work-shops for a moderate 
contribution. 

The operations which have constituted the daily work of 
the apprentices of this useful establbhment, are book bind- 
ing and niling, cabinet making, joinery, tanning, various ob- 
jects in the art of painting, gilding and varnishing, prepara- 
tion of mastic, varnish, be. he. 

26« Pkihlogy. — M. D'Arndt of Frankford, has Just pub- 
lished a treatise on the ^* origin of the languages of Europe, 
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and the different points of resemblance which exist belveeo 
them." This work will serve as a supplement to the Dic- 
tionary of all languages, which was undertaken under tbe 
auspices of tbe Empress Catherine, and to which M. D' 
Arndt was one of the most zealous contributors. The ex- 
planations of this scavant prove that many nations, now en- 
tirely separated, have been formerly united. It throws 
ereat light upon many obscure parts of Ancient history. 
The first volume comprehends all the languages of Europe, 
Asia, and some of Africa ; the second contains notices rela- 
tive to the origin of languages and people, extracts from tbe 
best historians who have treated tbe same subject, and a 
very curious comparison of fifteen words in two hundred 
difi^rent languages. The style is remarkable for its simpli- 
city and clearness. 

27. The MuMeum of the Vatican atRotnCf which posses- 
es already so many riches, has just been augmented by a 

iiiece of antiquity unique in tbe world. It is t bathing tub 
brmed of a single piece of Rouge Antique. Its length is 
six feet, its width ra^er more than three feet, and its depth 
about the same. It has no vein of calcedony nor any other 
mixture, and is in good preservation. Its form is very ele- 
gant, and it is ornamented on the sides with four lion's heads 
which are of the most perfect age of sculpture, and accor- 
ding to custom hold each a ring in its mouth. It was found 
in a private house in Florence, which has in all probabilitj 
belonged to the family of De Medici. Some Roman work- 
man who knew the value of this piece, bought it at a triflbg 
price and sold it to the government for 9000 Roman pias- 
ters, (nearly 10,000 dollars.) 

28. The Literary Society of Antwerp^ on its session of 
the 21st of August 1821, will decide the prise of a gold 
medal for the best poetical essay in the national language on 
Paul RubenSj and a similar medal for the best essay on the 
question, '^ whether the maternal language ought to serve as 
a basis for the study of foreign languages and science, and 
to what extent it ought to be carried.'* Lastly, a silver med- 
al to the author of the best piece of one hundred and fiftj 
to four hundred verses on the re-union in 1814 of the sev- 
enteen provinces of the Low Countries under the form of 
a kingdom. 
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29. Natural kiiiory in France. — The splendid collec- 
tion of natural objects in the several museums of the garden 
of plants in Paris is almost daily enriched by fresh acces« 
sions from Naturalists attached to the Institution, and who, 
supported by the government, perform vo)'ages of research 
and collection in all parts of the world. The following sub- 
stance of a report presented the 10th of January 1821, to the 
minister of the Interior, by the administration of the Muse- 
um of Natural History, on the collection just brought from 
the Cape of Good Hope, by M. Delalande, is worthy of 
notice. Notwithstanding the previous researches of Kolbe, 
Sparrman, Le Vaillant, &c. it was believed that the Natur- 
al history of Southern Africa had not been sufficiently ex- 
plored. 

M. Delalande had given proof of his capacity in three 
voyages to Lisbon, to the sea of Provence, and to Brazil 
under the direction of the government. He again left Pa- 
ris on the 2hd of April 1818, accompanied by his nephew 
twelve years of age, who has shared in his fatigues, his la- 
bours and his dangers. Two of the largest animals of Afri- 
ca were much desired by the directors of the museum, viz. 
the double horned Rhinoceros, and the Hippopotamus. In 
search of them he wandered among the Hottentots and the 
CafireSy.the latter of whom were at that time much incensed 
against Eui^Qpeans, and carried on a ferocious war when op- 
portunities for it offered. M. Delalande remained a long 
time in this research, and wandered 800 miles west of the 
Cape. But his intelligence and perseverance were at length 
crowned with success. He obtained t Rhinoceros twelve 
feet in length, and on the Berg River he surprised a family 
of the Hippopotamus, and killed the largest and most for- 
midable of the company. In this enterprise he was gener- 
ously assisted by Lord Charles Somerset Governor of the 
Cape, and Col. Bird his Secretary, who in his favour dis- 
pensed with a law which forbids the hunting and killing of 
the Hippopotamus under a penalty of 1000 Rix dollars. 
Thanks, (says the Report) to the enlightened protection of 
those two chiefs of the colony, who procured for him the 
greatest facilities, gave him flattering encouragements, and 
furnished him with instructions to commit, bv an authorized 
exception, an infraction of the law. In the mterval of these 
distant expeditions, M. Delalande employed his time at the 
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Cape upon animals of very different dimensions from the 
Giraff, the Rhinoceros and the Hippopotamus* There were 
enormous whales thrown upon the shore by the vtotent 
storm of the Cape. With almost incredible, pain and la- 
bour, this Naturalist and his nephew, though exposed to the 
heat of the sun, and the excessive putrefaction of those 
huge masses of flesh, cut to pieces a number of tbem and 
obtained three complete skeletons* AH the pieces, even to 
the small bone of the ear were faithfully preserved. But 
these results in themselves so satisfactory, were not the lim- 
its of his labours. During his stay of two years at the 
Cape, he collected the following objects. 





lodividuals. 


Special. 


Of Insects, 


- 10,000 


982 


Birds, 


2,305 


- 280 


Mammifieres, 


228 


59 


Reptiles, 
Fish, 


322 


136 


263 


- 70 


Molluscas, - 


387 


102 



And 122 Skeletons of his own preparation. 

In all 13,627 Individuals, 1629 species. In the number 
ot Molluscas, are several individuals of a new species of Te- 
thjfs compQMita. Animals living in a family and all adher- 
ing to a fleshy nucleus, and fed by a common life — this is a 
wonderful organization, very recently known and never be- 
fore seen in animals so large as these. The interesting de- 
|>artment of Anthropology was not neglected by M. Dels- 
ande. He procured skeletons and heads of the people of 
this country, the races of which are as remarkable for their 
number in this little corner of the earth, as for their extra- 
ordinary conformation. 

Three hundred specimens of minerals, and about 6,000 
of plants belonging to 235 different genera, with some liv- 
ing plants, and a quantity of seeds also enrich his collection. 

Such extensive labours, secured for M. Delalande the 
highest consideration of the first inhabitants of the colony, 
whose kindness was also conciliated by his modest and 
obliging demeanor. 

The administration of the museum solicit for M. DeU- 
lande the decoration of the Legion of honour. — Rev. £iiqr. 
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30. SdefUifie Journey. — ^M. Seiber, t Bohemian Natural- 
ist who travelled over Egypt and Syria in 1817, and 1818,^ 
is preparing to make a journey in Abyssinia. 

Professor Rask of Copenhagen, known by his Icelandic 
and Anglo Saxon Grammar, has set out for St. Petersburg 
where he has employed much time in studying the San- 
scrit He is to proceed to the Birman Empire to study the 
Pali language, and the sacred books of the Buddhists. He 
will remain sometime in the mountains of Caucasus to seek the 
origin of the languages of the North. The probable dura- 
tion of his journey will be three years. Professor Nevi has 
been sent by the Emperor of Russia to make researches in 
the Steppes of Independant Tartary and to examine the 
course of the Oxusand the towns of Balk and Samarcand. 
The expedition will extend perhaps as far as the lake Saisan. 
Embassadors have been previously sent to prepare the way 
in those countries so little known, and we may hope that 
success will crown this enterprise, which viewed merely un- 
der its Geographical relations, must lead to important re- 
sults. 

Count Romanzow has sent travellers who are to cross the 
ice from the Eastern coast of Asia to die Western coast of 
America. 

The Academy of Scieneee of Munich in Bavaria gave a 
brilliant reception at its first general session to two learned 
travellers, M. M . Martins and Spix, who were presented to 
the Academy on their return from Brazil. After the 
address of felicitation made them by M. Schichtegroll, tbe 
perpetual Secretary, one of the members of the Academjr 
proposed to strike a medal in commemoration of this happy 
voyage, and of the generous as^tance granted by the Kin|, 
to this important enterprise. The proposition was unani- 
mously agreed, and stem were immediately taken to obtliin 
the Royal audiority. — nev. Ency. 

31. Pi$a. — ^M. Andrea Vacea Berlinghieri, a physician of 
that town, has found a new method ofperforming the opera- 
tion of JEieaphagotomy. By means of an instilment of his 
invention and which he czWs etiapesofa^ ; the operation 
may be made without danger, and all foreign substances 
taken from the esophagus. He published in 1820 a me- 
moir containing all the necessary developments. 
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32. Means of detaching Painting in Fresco. — ^)f any at- 
tempts have been made to detach pictures lo fresco from 
the walls, but without success. M. Stefauo Barezzi of Mi- 
lau, has lately found a very simple method of doing it, what- 
ever may be the size of the picture, and of traosferring it to 
another wall without the least risk of injury. For this pur* 
pose he covers the picture with a cloth so prepared as to 
detach the picture completely, and leave the wall white. 
The same cloth is afterwards applied to another wall, to 
which the picture attaches itself, without losing the least 
trait. By this means many paintings have been detached 
from their primitive position. The trial has been made on 
rough or uneven as well as on smooth walls ; and always 
with the same success. The artist has received all possible 
encouragement from the Roman government. He is now 
engaged in separating the great picture of ]V{arcoD'Oggivoe 
in the church della Pace, and it is hoped that by this process 
he will be able to preserve from the ravages of time the 
beautiful remains of the supper of Leonardi de Vinci.— 
Rev, Encyc, Mais 1821. 

33. Pompeia. — ^The labours at this place have been car- 
ried on with such activity that people may now pass through 
most of the streets. M. Williams, an English traveller, has 
lately visited these ruins. He entered by the Appian way 
through a narrow range of tombs very well sculptured, on 
which he could read very distinctly the names of the dead. 
They have found near one of the gates of the city a sentry 
box, with the skeleton of a soldier holding a lamp in his 
hand. The greatest part of the houses, and public edifices 
preserve their ornaments of architecture and painting fresh 
and entire. The pavement of the streets is worn in ir^any 
places with the wheels of carriages, and every where the 
life and activity of the inhabitants seem to have been all at 
once interrupted. At each step are discovered traces of 
the industry of a people overwhelmed in the midst of their 
labour. Here the shop of a blacksmith, with the hammer 
resting on the anvil ; there the shop of a sculptor filled with 
the statues just sketched out, and blocks of marble ; the 
shop of a baker or a wine merchant, whose drawer contains 
money ; a school, in the midst of which is an elevation in- 
tended for the master ; a large theatre ; a court house ; an 
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amphitheatre 220 feet in length ; temples ; barracks whose 
columns are covered with humorous inscriptions and the 
names of soldiers who occupied it ; wells, cisterns ; public 
seats ; beautiful altars in mosaic ; fragments of statues ; ear- 
then tubes for carrying water through the streets ; prisons 
and fetters ; such are the principal remains of the arts of 
ancient Italy. The houses of Pompeia are in general very 
low, many of them are only ten feet high. The streets arc 
about sixteen feet wide, and the foot walks three feet, con- 
siderably elevated. The narrower streets are only sixteen 
feet wide with side walks in proportion. 

34. Remedy for Drunkenness.-^Tihe use of dilute liq|uid 
Ammonia as an antispasmodic has been long known. Dr. 
Girard, of Lyons, has applied it to the cure of fits of intoxi- 
cation, which he considers as a nervous affection. Seven 
or eight drops of this alkali in half a glass of water, is enough 
to rouse a person from this morbid condition. It operates 
not by a decomposition of the wine or alcohol, but by modi- 
fying the sensibility of the mucous membrane of the stom- 
ach, and acting upon the innumerable nerves which are dis- 
tributed over it, and transmit to the brain the impression they 
have received. 

35. Hydrophobia. — In a report made to the Faculty of 
Medicine of Paris, on the virtues of Scutellaria hUerifolia^ 
M. Merat observes that the New-Tork physician who eulo- 
gises this plant so highly, and who speaks of more than a 
thousand cures it has effected^ does not distinguish in any 
case hydrophobia from madness, and seems to be ignorant 
that the first is only a symptom of the second, and may ex- 
ist in other maladies. Hydrophobia is only a nervous mal- 
ady, susceptible sometimes of cure, whilst confirmed mad- 
ness is always incurable* Dr. Merat fears that the scutdla^ 
ria laterifolia has had no more success against madness than 
anasettis so much boasted of formerly, hnd (disma plantago 
recently presented as a true remedy, and which in reality is 
like the others, destitute of properties in this frightful mala- 
dy. To form a safe conclusion, we must wait until the 
American physician shall have pronounced decisively on this 
subject. — net?. Encyc. 
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36. Comparative table of eondewnnaiions to afiktioe aad 
iiegraceful puniekmentSy prononmeed by the Court efAunzt 
inFarii during ike yeare 1817, 1818, and 1819.— The 
friends of humanity will observe with satisraccioii that aot- 
withstanding the alledged corraption of the age, the 
ber of crimes is obviously drminisbed. 

Condemned to bard labour for 
life, and disgrace, 

For a limited time, 

Ditto, with disgrace for the 
crime of falsehood or vagabondage. 

Total, 

We would remark, h owever, that this summary does not 
include condemnations to solitary confinement, exportatieo 
and banishment 

37. Organic remaini. — Baron Cuvrer is engaged in the 
publication of a new edition of his work on the fossil bones 
of quadrupeds. It will be greatly enlarged and perfected. 
The price of subscription in Paris is 40 francs per vohtme. 
The first volume was to have appeared in May la^ and the 
last volume is to be published in June, next year. The 
subscription was to close immediately after the publicatioo 
of the first volume, after which the price would be doubled, 
and will extend to five volumes and include 200 plates. 

38. A correspondent in the Calcutta journal for May, 
1820, asserts that he had obtained the happiest effects from 
the Voltaic pile in cases of inveterate cholera morbus. 

39. Astronomy. — ^Thc Emperor Alexander has ordered 
a magnificent observatory to be constructed at Abo in Fin- 
land. 

40. Generoui Legacy. — ^The princess Anna Narischkin, 
who died lately in St. Petersburgn, at an advanced age, left 
by ber will the sum of 150,000 rubles to various public 
schools, among which was the institution for the deaf and 
dumb. 
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4 1 . J^ew Machine. — M. Kuhaie wski, a gentleman of War- 
saw, ID Poland, has invented a portable machine for cleaning 
grain, which in separating the grain from the ear, breaks nei- 
ther the grain nor the straw. A single man by this machine 
can do the work of some dozens of common labourers. The 
same able mechanic has contrived a sawing mill, to work bj 
band, and an astronomical watch, which indicates the differ- 
ence of time in various parts of the globe* The Emperor 
Alexander has sent to the inventor a magnificent snufl[-boz, 
and has furnished him with funds to carry on his useful la- 
bours. 

42. Monument to Copemicui. — ^The collossal statue in 
bronse, which is to be erected to the great father of modern 
astronomy, will be placed before the magnificent edifice of 
tfae ^' Sociely of the Friends of Science*^ in Warsaw. Thb 
illustrious man will be represented sitting upon an antique 
seat, covered with an Academic gown of rich drapery. In 
pne hand l\e will hold a celestial globe, divided by its astro- 
nomic circles. The expense of thb monument is defrayed 
by voluntary subscription in Poland. 

Twelve periodical journals are published at Warsaw, tbe 
population of which, including the military, does not exceed 
210,000. 

43. Academy of Sciencee eU Stockh^^m. — ^The king hav- 
ing sanctioned the new regulations and statutes of the Acad- 
emy, was waited upon by a deputation of its members toex- 
press to hkn its gratitude. The following was his reply : 
** Gentlemen, I have approved with the greatest pleasure of 
the regulations which the Academy has submitted to me, 
because they have issued from tbe pens of men known by 
tbeir. sagacity as well as by their profound knowledge, and 
whose labpurs will form an era in the history of science. In 
all enlightened, but especially in all free States, the monarch 
is tbe protector of the sciences ; and when he protects them 
as he ought, the nation as well as himself, may hope to wit- 
ness the gradual confirmation of those rights which nature 
has engraven upon every human heart Continue, gentle- 
men, to labour to render more and more general the devel- 
opment of the intellectual faculties. The light of knowl- 
edge will, by degrees, dim those baleful stars whose fatal 
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influence has desolated b^ turns not only our own but other 
countries of Europe, the most fertile as well as the poorest. 
General peace, internal repose, the security of States,^ 
these are blessings toward which the wishes of all nations 
now aspire." 

44. Benevolent exertion^ — After the battles of Jena, Lut* 
zen, and Leipzic, some friends of humanity at Weimar in 
Prussia, formed the generous design of assisting a great 
number of children who had lost their parents, or who sep- 
arated from the troops they were followmg, wandered with- 
out shelter in the environs of that city, situated in the centre 
of the carnage. One of those respectable philanthropists 
M. J. Falk, set a noble example to his fellow-citizens, io 
this good work. He went from house to house, accepting 
the smallest sum which might be oflTered in this and die 
neighbouring towns. In the course of seven years be has 
been thus enabled to place out above 500 of those poor chil- 
dren, belonging to the various nations engaged in the war, 
among respectable citizens, and to provide for their religious 
instruction. These young people whose lives have been 
almost miraculously preserved, desirous of leaving a feeling 
proof of their gratitude, have resolved to construct a chapel 
all the materials of which from the brick and tile to the 
cloth of the altar, and from the smallest nail to the lock of 
the door should be the work of their own hands. To aid 
them in this interesting project, a publication has been pro- 
posed of religious songs or hymns, with an expose of the 
use to which the money is to be applied. Subscriptions for 
it are received in Paris. 

45. Zeal for Science. — M. De Candolle, professor of bot- 
any in Geneva, had in his possession a flora of Mexico, col- 
lected and drawn in New Spain, by the Spanish botanists, 
and contained in thirteen volumes large folio. This collec- 
tion being called for by the owner, De Candolle regretting 
to loose so much treasure, desired his friend to join in taking 
copies of the most curious of the plants. All the inhabitants 
of Geneva, capable of handling the pencil, were soon enga- 
ged in copying the Flora of Mexico. The ladies in a par- 
ticular manner, evinced an unbounded zeal in this undertak- 
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iog, tad 10 a week's time not a drawing in the collection re- 
mained to be copied. 

46. Sctdpiure. — Caoova has just finished a work which 
is said to be superior to every other production of his chis- 
el. It is a group of coUossal statueSi one of which represents 
Theseus killing a Centaur. The hero grasps in his left 
hand the neck of his enemy ^ whose human part is still mak- 
ing usele&s struggles against his formidable opponenti who 
lifts in his right hand the massy club of Periphates. This 
group is destined for the imperial court of Vienna. 

47. Lancoiterian Schools in France. — At the Society in 
Paris for the amelioration of elementary instruction, M. Jo- 
mard read on the 24tb of March last a detailed report of 
the actual state of those schools in France. From this it 
appears there were then 1550 schools of mutual instnictioB 
in activity in Fraocoi which is more than 200 above the 
number of last year. 170,000 pupils received instruction in 
those schools. 

48. Russia. — ^The whole number of births in the Russian 
Empire during the year 1817, is stated to have been 786,610 
boys, and 711,796 girls. The number of deaths was 
423,092 males, and 405,469 females, of whom 208,054 die4 
under 5 years of age. Increase of population, 670,04& 
The number of incUviduals who baa attained the age of 
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49« The head tf DeicarleM^ the celebrated philosopher, 
was presented to the French Institute at Parts, on the 90A 
of April last, hy Cuvier, oae of the perpetual secretaries. 
It was sent from Sweden bjr Professor Berzeliiis. 

60« Currenti of the Atlantic. — ^A bottle was thrown into 
the sea from the Ospraj, a British vessel, on the 28th of 
March, 1820, in lat. S^" IST S. km. 28^" W. (that is, on the 
N. W. of the Island of Ascension,) and foond ten months 
after on the shore of Martinique, in lat. 14^ 29 N. Ion. 65^ 
IS' W. Making all reasonable allowances for the sinuosities 
of its track, it must have moved at the probable rate of 150 
toises per honr, or about 54 feet per miirate. It results 
from thiii that beyond the equator, at least as far as 5^ 12^ S. 
and at the turn of the equinox, the great current of the At- 
lantic sets north, and that the great baj of Mexico receives 
the waters of the ocean not only from westerly currents on 
its own parallel, but from the south of the equator. This 
shows how and by what means the plants of Congo in Africa, 
are found reproductive in the flora of the American Archi- 
pelago, and how they are still transported into these Islands. 

61. Medical ^wtckery. — ^The police of Paris» from a 
conviction of the mischief and damages resulting from the 
secret remedies of Charletans, have revived and enforced 
the law which prohibits the editors of journals and papers, 
from publishing the advertisements ofquacks and pretenders. 

52. Pepper. — The analysis of black pepper, (piper ni- 
grum,) has been recently made by Pdlletier of Paris, appa- 
rently with much care and judgment. The results are, 

1st, That the common pepper is composed of a peculiar 
crystalline matter, which he calls /npertti— of a concrete and 
very acidoil— ^f a volatile balsamicoil— of a coloured gum- 
my substance — of an extractive principle analagous to that 
of leguminous plants — ofmalic and tartaric acids— of starch — 
of SasBorine — of ligneous matter — and of earthy and alca- 
line salts, in small quantity. 

2d, That there is no vegetable alcali in pepper, notwith- 
standing the assertion of M. Olrstaidt 

3d, That the crystaline substance of pepper is of a pe- 
culiar nature. 

4th, Thatpepperowesits#aiH)firtoanoil slightly volatile. 
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53. American Skunk. — A cbemical examiQation has beea 
maile by J. L. Lassaigne, of the fluid which produces the 
intolerable odour of the American skunk, (viverra putorius.) 
It is contained in a sack of the form and size of a walnut, 
situated between the tail and the anus, having two exterior 
orifices. The fluid is emitted only as a defence when the 
animal is provoked. It consists of 

1st, a volatile oil, extremely powerful. 
2d, Of a fat oil. 
3d, Of a colouring matter. 

4tb, Of sulphur combined with fatty matter in the pro- 
portion of tIt- 
5th, Of a small quantity of hydro sulphuret of ammonia. 

54. French voyage of discovery. — ^The No. for April last 
of the Annaleb de Chimie et de Physinue, contains a very 
interesting report of a committee of the Institute, consisting 
of Humboldt Cuvier^ DesfontaineSf de Rouelf Biot^ Then» 
ardj Gay fjuseac^ and Arrago, relative to the voyage of 
Captain Freycenet in the Corvette Uranie. This expedi- 
tion was fitted out by the government, and sent under the di- 
rection of the Royal Academy (Institute,) for the purpose 
of making researches in the two hemispheres, respecting the 
figure of the earth and the elements of terrestrial magnetism, 
and at the same time to embrace every occasion of extending 
their observations to Meteorology,Geography, Hydrography, 
and the various departments of Natural History. The corvette 
sailed from Toulon on the 17th of September, 1817, and after 
touching at Gibraltar and Tenerifie, proceeded to Rio Janei- 
ro, thence to the Cape of Good Hope, Isle of France, Bour- 
bon, Timor, New Guinea, Mariannes, and Owbyhee ; thence 
to Fort Jackson in New South Wales and to Terra del Fu- 
ego, whence the vessel was driven by a violent storm, and 
in six days after, namely the 13th of February of 1820 they 
were shipwrecked on one of the Falkland Islands. From 
this perilous situation in this desert Island they were happi- 
ly relieved by an American ship ; and without much loss of 
the products of the voyage ; they sailed again the 27th ; 
stopped at Montevideo and Rio Janeiro and arrived at Hav- 
re on the 13th of November 1820; having been absent 
three years and nearly twa months. The experiments 
made with the pendulum and magnetical apparatus are very 
numerous, and the collections brought borne are rich in 
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Zoology, Eotomoiogy, Botany and M ineralogr, and the 
collection of drawings is said to be one of the moat remark- 
able which has ever been seen as to the number and varie^ 
of its subjects, and will furnish materials for the most inter- 
esting and complete work which navigation has ever yet 
produced. The national museum wiJl be greatly enriched 
by these discoveries and coUections. The report concludes 
thus. '^ It remains for the Academy to desire only two 
things, — first, that a publication, sufficiently in detail should 
speedily be made in order that science may reap the ben- 
efit deducible from this voyage. — Secondly, thai labours so 
arduous and important may claim for those who have per- 
formed them the just rewards of Government* These re- 
wards will become firesh motives of encouragement, to the 
officers and all other persons attached to the service of our 
marine, to circulate every kind of knowledge which may 
place them in a condition to render those important servi- 
ces to science which the interesting and curious eveht of 
these voyages may enable them to furnish.'' 

55. Leipne fair, — This is the most famous place in the 
world for the sale of books. At the Easter fair of last year, 
there were exhibited 12,700 new works in German, Ureek 
and Latin, and 262 in foreign languages, such as French, 
Italian Danish, Polish, be 

56. The fair of Nitke^orod in Russia, which is attende<f 
by large caravans from Buchava, was last year so abundant 
that the merchandise brought to market, was estimated at 
139 millions of Rubles, about 33,360,000 dollars.^ — Jln.d€ 
PinduMtrie Rationale Jfo. 7. 

57. Comumption of Coffee. — At a time when commerce 
is languishing, it is not useless to note as one of the causes 
of this evil the prodigious diminution in the consumption of 
coffee. It has been calculated that anterior to 1819, the 
common consumption in Europe rose to 69 millions of 
pounds, whilst in 1819 it was only 37 millions. — /cImi. 

58. CaierpiUars. — A gardiner at Glasgow, having obser- 
ved that a piece of woollen cloth which, blown by the wind, 
bad aceidently lodged upon a goose-bernr bush, was soon 
covtrtd with -oaferpillanH t#ok the bint of putting pifota of 
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staff upon other plants infested with these insects* The 
caterpillars took refuge upon them during the night and in 
this easy waj the bushes were clear of them. 

69. Suspended Jlnimation* — There were submerged^ in 
Paris during the last year, (1820) two hundred and sixty 
persons, only seventy one of which instances were acci* 
dental. Of them sixty two were taken out and restored to 
life. But of the whole two hundred and sixty, there were 
but eighty six who had ren»ained lesstfaan twelve hours un- 
der water. Hence the number of persons restored of those 
oi whom there was the least probability of success was as 
sixty two to eighty six, or as 6ve to seven nearly. A set 
of Newfoundland dogs is now trained for the purpose of 
diving for persons subn()erged in the Seine, and for rescuing 
such as may be in danger of drowning. 

60. Death of an Elephant. — ^A beautiful Bengal Ele- 
phant about nine feet high was purchased in London about 
six years ago, and conducted through different parts of Eu- 
rope by a female with whose presence the animal alwHjra 
appeared to be pleased. He had been exhibited at Geneva in 
Switzerland about a fortnight, and gratified every one by his 
docility and sagacity. In departing for Lausanne as usual in 
the middle of the night, and conducted by his two male 
keepers, he had scarcely cleared the gate of the town, when 
without any apparent cause he fell into a paroxysm of anger 
and pursued his keepers into the town whither they thought it 
proper to flee. His mistress who intended to follow him in the 
morning, was greatly alarmed at the information, but on gent- 
ly approaching him, and offering biro dainties, she enticed 
hiro into an inclosure, but finding him still untractable, she 
desired that he might be killed as speedily as possible, great- 
fy fearing the same consequences which had been experi- 
enced at Venice a few years since by a similar animal of 
which she had been also the proprietor. Poison was first 
resorted to. They first administered three ounces of 
prussic acid mixed with ten ounces of brandy (a favourite li» 
quor of the animal.) He seized the bottle and swallowed 
it at one draught, drew back into the court, lay down a 
few moments, then rose up, recommenced his sport with the 
things around him, and remained entirely unafieeted by this 
most- terrific of all poisons, a single drop of which pieced oa 
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the tODgue of a dog produces iostant death. Three ounces 
of the oxid of arsenic were afterwards given him, and the 
same dose again repeated but without any effect. About 
an hour afterwards he was shot through the head with t 
cannon ball and expired without a struggle. Notwithsiaiid- 
ing the poison he had taken, three or four hundred individ- 
ufus ate of his flesh without inconvenience. His akeleloo 
was carefully preserved for the Museum of Natural History, 
and his skin will be used, after due preparation, for covering 
an artificial animal to be placed in the same inchwure. The 
occurrence at Venice, and that just described, very properly 
suggest doubts of the propriety of suffering these animals to 
be taken about the country without greater precaution. la 
India, where they are domesticated, when one of them is 
seised with a paroxysm he is immediately placed between 
two others, and sometimes a third is put behind him, which 
soon reduce him to order. 



61 . Spirits in gtau Jan dosed unth Bladder^ wsode ofi 
proving wines. — Dr. Summering, in a curious set of experi- 
ments detailed in the Memoirs of the Munich Academy of 
Sciences, has proved, that if mixtures of spirit of wine and 
water in glass jars, are covered, some witli bladder and oth- 
ers with paper, that the aqueous ingredient escapes through 
the bladder, and leaves a concentrated spirit ; while on the 
contrary, it is the spiritous ingredient which passes through 
the paper, and leaves little else than water. It is proposed 
to fine and improve wines by exposing them in vessels cov- 
ered with bladder or some similar substance. In some ex- 
periments made with Cyprus wine, a sixth part escaped, 
and the wine was very much improved in quality. This 
mode of improving wines is practised in some parts of Sua* 
bia. — Edin. Philos. Jour. 

Commmunications in letters to the Editor^ ^c. 

62. Memoir on the Vincentin. — M. Brongniart is about 
publishing a memoir on the Vincentin in Italy, the result of 
his late travels in that country. This memoir will be illus- 
trated by figures of the fossil shells and reliquia of tfaatregioo. 

63. Mineral geography of the environs of PariSf h 
Mess. Cat^'er and Brongniart* — ^As this forms a part fUL 
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Guvier's great work, (the new edition of which we have 
already mentioned,) M. Broneniart is engaged in revising 
it for that work. We are inrormed by him that it will be 
greatly enlarged, and that be will refer to it the analogous 
formations which he has had occasion to observe, or to 
become acquainted with in other countries. The depart- 
ment relating to chalk is already executed, and the au- 
thor has described and figured all the fossil shells characteris- 
tic of that formatioiv-^four plates at least are requisite for this 
subject. From the chalk he will pass to the lime stone of 
the Jura and of transition. 

In executing the memoir on the Vincentin, and the work 
just mentioned, the author was obliged to have many figures 
delineated, and to digest many descriptions. This has af- 
forded him materials for another work which is a very great 
desideratum in the geological science : we mean^- 

64. A new elementary work on fossil shells with a particu' 
lar reference to 6^0/ogy.—- Every person conversant with 
geological investigations, must have found extreme incon- 
venience from the want of a eood elementary work with 
plates exhibiting the various fossil reliquia in a manner so 
di^inct, that they may be recognized by a learner. The 
splendid work of Parkinson, embracing a part of this sub- 

Si^t, is too expensive to be in many hands, and that of La 
arck is little known in this country. 

We are therefore peculiarly happy in learning from M. 
Brongniart, that he is himself engaged in the preparation of 
such a work, which is already far advanced. 

The fossil shells characteristic of the geological forma** 
tions to which they belong, are enumerated, described, and 
figured, with the greatest attainable exactness. The sub- 
jects are arranged in zoological order, and will thus consti- 
tute an elementary work in that department. It may be ex- 
pected to appear about the end of ue year 1822. We have 
seen some of the prints executed for the above work : they 
are beautifully done in the Lithographic method, and when 
accompanied by their appropriate descriptions, we cannot 
doubt that they will prove perfectly satisfactory. 

Wa shall wait with much impatience for the appearance 
of this work, which will probably be even more useful in this 
country than in Europe. 
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66. M. Brongniart^s Researches on Organu 
We have alremdy bad occasion to caU the atteolioD of Anier- 
iean Geologists to the researches of M. Brongniart oo fossil 
retnaios. We regard it as the cause of the scientific world, 
and therefore renew our request that specimens may be for- 
warded to M. Brongniart from all our secondary regions. 
Those that have been already transmitted have been respect- 
fully acknowledged, by him and we shall, by and by, reap 
an ample recompense, when we obtain the lesult of the grand 
survey of the organized remains of all ages and conn- 
tries. In this work M. Brongniart is constantly engaged. 

He is aided in the Botanical department by his sob, who 
is about publishing a memoir on fossil vegetables : we have 
before us some of the pktes illustrating this memoir, and 
recognize in them fossil vegetables, similar (if we do not 
mistake) to those which accompany the coal formation on 
the Muskingum. They are elegantly executed in the Litbo- 
grapbio mode. 

IL Domestic. 

1. Dr. HosackU donation of Minerals. 

Princeton, Dec. 6th, 1821. 
Dear Sir, 

Knowing as I do that your love of natural science disposes 
you to take a deep interest in every exertion which is made 
to increase the facilities in our country for acquiring mine- 
ralogical knowledge, it is with great pleasure I inform you 
that Dr. David Hosack of New-York, with his characteris- 
tic liberality, has presented to the college of New-Jersey a 
very handsome collection of minerals. It consists of about 
one thousand specimens, several of which are rare and 
splendid. They are arranged according to the order ob- 
served in Professor Cleaveland^s admirable treatise, and 
are exhibited agreeably to the French method, in very con- 
venient cases, erected by the Doctor at his own expense, in 
one of the public rooms of our college. To tender this 
donation immediately useful, it was accompanied by a collec- 
tion of the most important works on Mineralogy. 

The brilliant cabinet of minerals, which Col. Gibbs, widi 
a spirit which does him unspeakable honotuv has deposited 
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ip Tale College, "will probably long remain. unriTalled in this 
country. But smaller collections, if judiciously made and 
consisting of the most important articles, may be of exten- 
sive utility. Many of the students of our college, by having 
the specimens of f>r. Hosack*s collection exhibited in illus- 
tration of the lectures they receive on mineralogy, have been 
led to enter into the subject with a zeal, which I hope will 
be productive of public benefit. 

Having requested of Dr. Hosack to give me tn account of 
the manner in which he obtained this collection, he has obli- 
gingly returned an answer, from which I send you for pub^- 
iication the subjoined extract, in connexion with the state- 
ments here made. This I do not only as a merited ac- 
knowledgment of the Doctor's liberality, but in hope that 
what he has done may serve as an example to others. It 
would be of incalculable benefit to the interests of science 
among us, if American gentlemen, while they visit foreign 
countries for their personal improvement, would remember 
the colleges — perhaps the places of their own education in 
the United States ; and make them such donations as their 
means and inclination should dictate. A principal reason 
why a liberal education with us is less valuable than in the 
Universities of Europe is, that we want the literary appara- 
tus which they possess. If, by the aid of a liberal patron- 
age, the libraries, philosophical apparatus and cabinets of 
natural history in our colleges, could be suitably extended, 
we should, I trust, be able before long to do full justice to 
our national reputation. 

Yours sincerely, 

JACOB GREEN. 

2* Extract of a letter fiom Dr. Hosack to Prof. Green. 

During my residence at the University of Edinburgh in 
1792 — 3, my first attention was given to this department of 
natural knowledge — in my tour through the north of Scot- 
land, I afterwards became more enamoured with this sci- 
ence by an opportunity which was aflforded me of examining 
at Lawrence Kirk, the small but beautiful collection made 
by Lord Gardenston. In the summer of 1793, in London, 
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my acquaiotance with Mr. Schmeisser,* the popil of Wer- 
ner, — with Dr. BabiDgton, and Dr. now Sir Alexander 
CreigbtOQ, afforded me access to most of the collections ibeo 
formmg in this metropolis; I availed myself of those oppor- 
tuoities of beginning the small collection now deposited in 
▼our college. I also added to it many valuable articles pur- 
chased at the celebrated cabinet of the late £arl of Bute. 
The beautiful specimens of deodritical marbles were derived 
from the latter source. Shqrtly after my return to New- 
Tork, with the assistance of the late Dr. Broce, who was 
then myf private pupil in medicine, I arranged and nurked 
the several specimens in th^t collection. This exercise 
^rst awakened Dr. Bruce to this subjectt and laid the fi>iia- 
qation for hb knowledge in that interesting braocJi of aato- 
ral history, in which he afterwards became so distinguished. 

From time to time I hope still to make such additions to 
the above cabinet, as to render it more deserving of notice. 
As the first collection that crosaed the Atlantic, and as the 
parent of many others of much greater value and extent, it 
perhaps merits regard as such. I shall endeavour to improve 
It and increase its usefulness as a source of instruction to the 
pupils of Nassau Hall. With my best wishes for the pros- 
perity of the institution, I am, dear Sir, 

Respectfully yours, 

DAVID HOSACK. 

Jacob Gbeen, Professor of Natural Historic in Princeton. 

3. JVeti; Graduating Imtrument. — The Editor has been 
lately favoured with a drawing and description of an instru- 
ment invented by Mr. Thomas Kendall, Jr. of New Leba- 
non, N. T. and called by him the Universal Graduator. It 
furnishes a mode, inferior we presume to none hitherto 
known, in point of expedition and accuracy, of dividing a 
line of given length into any desired number of equal parts. 
The pnncipal use to which the inventor proposes to apply 
it, is to the graduating of thermometer scales* We do not 

* This g^entleman g^ve in the winter of 1783 — 4, the first coarse of lec- 
tures on Mineralogy ever delivered in the city of London. I had the pleasure 
of being one of his hearers. 

t In the Biography of Dr. Bruce, contained in Silliman's Journal, thi« 
finct is not mentioned and appears not to have been known to the writer. 



know whether any contrivaoce is now in the hands of ar- 
tists for adapting the graduation of the thermometer to the 
irregularities of the bore. If there is not, the instrument if 
Mr. Kendall has the important peculiarity of supplying the 
defect,-— supposing a number of points in the scale to have 
beqo pr^TiOUsly ascertained by comparison with a standard 
thermometer. We are not authorised by the inventor fully 
to devcilope the principles of bis instruineiii at the prasent 
tim^;. bui we can state in gekieral^ that: for every poibt ifi 
ibe aoale wbiob has been experimeotaily deterim»etfy tb« te^ 
strummt fornisbea the. oidinala ofa isuilvie. Wben the btft^ 
is uniform, the curve becomes a. straight' tine ; bot wb^ti 
vwriaU^y a continued curve ia to be drawn through the et^ 
tremities of: the ordioatea^ and to be employed instead of ih^ 
straight liae in the process of graduation. Ah irregutiftr 
scale is thus furnished, which is exact at the points experi- 
mentally ddtemuned^ and through the interniediate space 
varies acooriUog to the hiw of oootinuity; Thcf nature^ 
the operation is such, that if a considerable number of points 
be ascertained, including, those' at which the ordinates are 
nearly or accurately a maximum, the small errors to which 
ibe. medkanied ;procesa' of cdistruciting th« eiirve is tiable, 
will have rio aeoaible effbolGDihe graddatiojiw WifhsiitR 
improvements ia the eonstcdction of Mr« Ken^lt^sJostru^ 
ment ^jMperieoce will: [Hx>bably suggest, we fbinkif 'protrn- 
iaea torbe of vecyieeseatiai semiice to the artist,' mdonstt-dct^ 
ing tbermpmetcnrs^ for .those experimental researches whidi 
require very . accurate measures of temp^mture, 'and\ ih 
wlueb, of vooura^^ ao dependence oiigbtr jobe plaeed bn the 
uoUbrndty dfi^e borr. . : ! - - ' 

We have seen an instrument on a principle gimiUir td th^ 
of) lb. Kendall, and with. aonie valuable additions^ altbotigfa 
without any provision for an irregular graduation, in the pos^ 
session of Professor Noyes, of Hamilton Gollege. h is due 
to these ingenious gentlemen to state, that each has proceed* 
ed without the knowledge of the other, and that both are 
entitled to the full credit of their respective inventions. 
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4. Singular Exp/otton. 

Extract of a letter from Mr. Samuel Howard to the Editor, 

dated 

Savannah, Dee. 13^i,1821. 

Sir, I bave lately been induced to suppose that I had met 
with a detonating mixture with which I was not acquainted ; 
about equal parts of wood ashes sifted ; of common I^▼e^ 
pool salt, and of clajr, apparently of the argillaceous kmd, 
were mixed together with water, forming a kind of mortar ; 
and a layer of this was put between two copper plates, ex- 
posed to a strong heat, with a riew to stopping a leak in the 
copper; but an explosion of considerable violence . took 
place. 

Please oblige me with your opinion, whether this wif 
owing to the mixture, or arose from other unknown causes. 

Amwer. 

It is well known that the fixed alkalies at a red heat have 
a strong affinity for the silex and alumine of clay. Upon 
this priDciple common salt is decomposed for the purpose of 
procuring muriatic acid, by mixing clay with it and exposing 
the mixture to a red heat. By similar treatment, nitric acid 
is obtained by the agency of clay from nitrate of potash. It 
appears probable that in this experiment, the clay uni- 
ted rather suddenly with the potash of the wood ashes, 
and with the soda oi the sah, disengaging from the first car- 
bonic acid gas and from the second muriatic acid gas. 
These aerial agents, thus suddenly liberated, aided also by 
the steam arising from the water in the composition, would 
afford a mechanical power of sufficient energy to produce 
the effect aboye related. 
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Litchfield, planU of, 69 

Lithographic art, notice of, 169 

Lithographic, printing of MSS. 197 

Lydian stone, 43 

M. 
Magnesite of Hoboken, 18 
Manganese of Wilkesbarre, 38-Of Hillsdale N. Y. 54, black 

Oxide of, 189 
Manufacture of the Italian bonnets, 166 
Manufactory of Apprentices, 379 
Marble beds of— in Berkshire Mass. 40 
Marmdlite, 19 

Means of detaching painting in Fresco, 384 
Medical Quackery, 390 
Memoir on navigable Canals, 102 

Meteorological table, 333— Journal kept at Deerfield Mass. 333 
Mica Prismatic locality of, 37 



Miller, Caleb, Mr. oo the me of Phosphoric Acid in Jaoadice, lA 

Minermloor, foreign — ooticet in, by Dr. Webster, 85— AncricUi 
notioes in, 33 — ^Min. and Oeol. feretgiiy notices 10,243 
and Geological notice, 188 
I, near Providence— notice of, 284 

Miscellaneous notioes in Aoieikmn MIn. and Geol. 274 

Mitchill, Samuel, Doctr. — bis letter on the Proteus of the AflM<- 
ican Lakes, 181 — Mas Borsarins, or poached Rat of Canada, 188 

Molybdenam, analysis of, 320 

Monument to Copernicus, 387 

Moriud animal pfoducts, cbemical examinatioo of, by Fnkmm 
Dana, 149 

Morse, his new Oaietteer, 190^— «ew school Geography and Athi, 
191— Mone, S. F. B. his notice of Satin Spar, 44 

Mountains of Lake George, 48 — Gniupes and Ridges, 42 

Munich, public instruction in, 196 

Museum of the Vatican at Rone, 380 

Myology of the human body, by M. Ameline, 198 

M* Bonpland, his Botanical Garden at Buenos Ayrea, 19T 

N 

Natural Ice houses, 174 

Natural History, 198— 372— In France, 381 

Nemalite, or Amianthoid Magnesite, 19 

New system of Mineralogy, 24d— diplomatic, cypher, 377 — Aliii- 
eral,d77 — Mathematical instrument, 377 — Machine—Graduat- 
ing instrument, 398 — new blowpipe of Prof. Green, l64 

Niagara, Geology and Mineralogy of its vicioity, 35 

Niger, the River, 373 

Nishgerod, in Russia fair of 393 

Notice of the Lithographic art, x69--of the tempest of September 
3d, 1821 — Editor, p. 171 — of Morses new Gazetteer, 190 — Ge- 
ography and Atlas, 191 — Minerological and GtM>logicaI 188— 
of the working and polishing granite in India, 246 — of vegetable 
fossils in coal formations, 266 

Nuttall, Mr. Thomas, on the serpentine rocks of Hoboken and 
the minerals which they contain, 16 

O 

Ochres of Vermont, 24 

Organic remains, 386 

Organised remains, researches on, 395 

Original letters of Doctr. Franklin, 357 

Ozid of Titanium Silico calcareous, 276 

P 

Paris, statistical notices of, 376 

Pearson's domestic Telegraph, 314 

Pennatule Fleche, 87 



INDEX. 407 

Pepper, analysis of, 390 

Petrefactions, new works on^ 31 

Philology, 379 

Pisa, 383 

Plants of the North West, description of, 56 

Plants of Litchfield, catalogue of, 69 — growing there, 292 

Platiiia, wire used for, a permanent lamp wick, 328 — Platina ex- 
traordinary mass of, 28 

Pompeia,384 — Potatoe, 195 

Porter, Jacob, Doctr. localities, 55 — Porter T. D. Doctr. on tests 
for the discovery of Arsenic, l60 

Premiums for National Industry, 192 — for Mechanical Arts, 192 
Chemical Arts, 192 — fabrication of Russian leather — 193— 
Economical Arts, 193 — transferred to the years 1821 — 1822| 
194 

Princess Ann Narischkin, her legacy, 386 

Proteus of the North American lakes, description of, 181 

Q. 

Quartz, crystals of, in the Island of Lake George, 44 

Quartz, rose of, Southbury, Connecticut, 54 

R. 

Rain, remarkable fall of, (see Catskill storm passim^) 125 

Razors, M. Merrim^e, 199 

Remedy for Drunkenness, 385 

Rock crystals, with water, 27 

Royal Medical Society in France, 378 

Russia, births and deaths, 389 

S. 

Sands of Lake Geoi^e, 46 

Schoolcraft, Henry K. Mr. his account of a Fossil tree on the river 
des Plaines, 285 

Schools of mutual instruction, 199 

Scientific Journey, by Mr. Seiber of Bohemia, by Professor Rask, 
of Copenhagen, &c. 383 

Sculpture, 197—389—371 

Seal, Thomas Mr. on beryl, 39 

Sections of the Wilkesbarre Coal Mines, 5 

Serpentine Rocks of Hoboken, 16— Chemical characters of, 18 

Seybert, Henry, Dr. his analysts of Sulphuret of Molybdenam, 320 

Shetland Islands, minerals of 25 

Shori of Saratoga, 37 

Singular explosion 400 

Slate siliceous, 43 

Society, American Geological, 191 — literary of Antwerp, 580 

Spar satin, 44 — calcareous crystalized at Bakers Fails, 43-— calca- 
reous, crystals of, from Lake George, 44 
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Steam boau, S77 — Engiue alterDatiag, 90 

Stcatile crystaliaed, 274 

StfH*!, John H. Doctr. on clirysoberyU 87 

Steel, 376 

Storm, remarkable, at Catskill, account of 12ri 

Strontian, sulphate of,— of Lake Erie and the Detroit river, noti- 
tices of, 279 — SO — from Erie Analysis of, 324 — in sulphate of 
Barytes, 327 

St. Michael, Island of, description of, and ite Geological stmctBie^ 
251 

Survey, Geological of the county of Rensselaer in the State of 
New York, 1 89 

Susscrofa, anecdote of, 309 

T. 

Talc foliated of Vermont, 54 

Tantalite of Haddam, 52 

Tea, 377 

Telegraph, improved, domestic, 314 

Ticonderoga, walls of, 49 

Titanium, red oxid of, 55 

Torry, John, Doct, on the planU of the North West, 56 

Tourmalin, black, Plainfield, 55 

Trisection on the Curves of, 343 

Tropical rains, 375 

Tungsten, yellow, oxide of 52 — Massive, 187 

U. 

Use of piiosphoric acid in Jaundice, l62 

V. 

Vaccination a remedy for the plague, 196 

Vieuna, 197 

Volcanoes and volcanic substances, Dr. Cooper on, 203 

VV. 

Ward's alternating steam engine, 90 

Waters of Lake George, their transparency and purity, 46— causei* 
of, 46 

Webb, Thomas H. Mr. on fluor spar, 50 — his notice of the mine- 
rals near Providence, 284 

Webster, J. W. Doct. his foreign notices in mineralogy, 25 — in 
mineralogy, geology and the ancient arts — 243 — his descriptioi^ 
of the Island of St. Michael and its geological structure. '25 1 

Wolf, anecdote of, 310 

Wyoming, description of the valley of, 4 

Z. 

Zeal for science, 38S 

Zoiste, 276 
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